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The Course of Oil 


By K. C. SCLATER 





Condensate Legal considerations have necessitated 
Wells a stricter classification of wells in 
Classified Texas. A hybrid type of well—one 

that has defied classification either as 
a gas well or oil well—has been developed in relatively 
large number in Texas in the last few years. These wells 
have been termed “distillate” or “‘condensate” wells 
because they produce highly volatile liquids at high gas- 
liquid ratios. State conservation regulations, recognizing 
only two types of wells, gas wells and oil wells, were 
found inadequate when applied to these hybrid wells. 

Field investigations have disclosed that wells produc- 
ing such products as are termed “condensate” or “‘dis- 
tillate” are, with few if any exceptions, wells from 
which liquids are obtained at the surface. Such liquids 
are in the gas phase in the reservoir and are formed by 
the decrease in temperature and pressure that occurs 
after the gas leaves the reservoir and during its rise in 
the well on its way to the surface. Such wells have 
been termed condensate wells. 

In classifying condensate wells the Commission order 
states that all wells in Texas that produce hydrocarbon 
liquids that are condensation products from a gas phase 
are Classified as gas wells; that all wells producing 
hydrocarbon liquids, a part of which is formed by con- 
densation from a gas phase and a part of which is 
crude petroleum, shall be classified as gas wells, unless 
there is produced one barrel or more of crude petro- 
leum per one hundred thousand cubic feet of natural 
gas. By crude petroleum is meant hydrocarbons in the 
liquid phase in the reservoir. 

Wells in this classification generally produce from 
reservoirs at great depth and high pressure. 

This classification is a reasonable one that clarifies a 
moot point that has become increasingly important. It 
seems to fulfill its purpose in bringing conservation 
regulations into line with technological progress, by 
recognizing as a basis the physical state of the hydro- 
carbons in the reservoir at the time of discovery. The 
provision that a well be classified as a gas well, unless it 
produces one barrel or more of crude petroleum—that 
is, crude petroleum as that term is generally known in 
the industry—per hundred thousand feet of gas, re- 
duces the possibility of confusion regarding whether, 
according to state regulations, a well is a gas well or an 
oil well. 


Dead The well being the proration unit in 
Well the East Texas field, the greater the 
Subterfuge number of producing wells on a lease 


the larger the production allowed that 
lease. As the number of wells in the field increases, the 
allowable production per well suffers. If a well goes 
“dead,” failure of that well to produce deprives the 
lease of that well’s allowable production. 

Because of the small well allowables now prevailing 
in the field, various subterfuges are resorted to by the 
unscrupulous operator in an effort to escape the pen- 
alty of a dead well and obtain a high lease allowable. 
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Asserted to be one of the most prevalent of these ; 
that of reporting to the Railroad Commission dex 
wells as producers. 

Because of the size of the field and the expense in. 
volved, it has been difficult to check this practic 
Doubtless some of these “dead” wells could be revived 
and made to produce; but this may entail an eXpense 
that the operator sees fit to dodge or refuses to incy; 

This practice may be on the way out; at least ther 
is evidence that some progress is being made toward 
its eradication. A total of 98 dead wells reported x 
active were found and removed from the East Tex 
proration schedule during January. 

A drastic measure designed to put a stop to this mil. 


practice is seen in a bill recently introduced in the | 


State legislature. This bill would make it a felony to 
retain a dead well on a production report, and proposes 
a heavy fine and prison sentence for obtaining alloy. 
able oil production in violation of State proration reg. 
ulations. Not only would the bill apply to dead wells 
but also to wells that can not make their allowable. 


A stricter enforcement of regulations in regard to 


dead wells would benefit the majority of operators in 
the field. Well allowables would be higher and reservoir 
pressures more uniform. 


More In presenting a design for more effec- 

Effective tive proration before the American 
Institute of Mining and Metallurgical 

Proration S 


Engineers at their annual meeting in 
New York this month, Joseph E. Pogue, noted oil econ- 
omist, says that the individual oil pool should be re- 
stricted according to its most efficient rate of produc- 
tion. In other words, the basis for prorating an oil pool, 
as has been repeatedly advocated in this column, should 
be reservoir conditions. Making the individual well the 
ultimate unit of proration places a premium on the 
drilling of unnecessary wells. The proper unit, it is 
pointed out, is the available oil in the individual prop- 
erty. 

A wider recognition of these facts by administrators 
of proration would go far toward the correction of the 
existing trend toward over-capitalization of producing 
facilities. Effective proration requires the ability to ex- 
pand reserves without encouraging their premature de- 
velopment by wells in excess of market requirements. 

Proration has changed the economics of oil produc- 
tion. It has brought about a system of delayed produc- 
tion, but the system of drilling still lags far behind the 
new trend. Drilling programs adapted to the needs of 
the old rule of capture whereby wells were produced at 
their maximum capacity have become obsolete under 
the system of delayed production. A modification of 
drilling practices, therefore, to conform with this sys- 
tem, it is pointed out, offers the means for harmoniz- 
ing investments with delayed returns. Were thes 
changed conditions given more consideration and recog- 
nition by producers, the drilling of many unnecessaty 
wells, particularly in proved fields, would be eliminated. 
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HIGHLIGHTS IN OILDOM 
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—, 
Pennsylvania Prices of Pennsylvania grade crude output and then taking credit for that amount of Production 


oil advanced on February 1 for the 
second time in 1939. The first ad- 
vance was made January 21. Both 
advances were announced by the Joseph Seep Purchasing 
Agency of the South Penn Oil Company. The new prices 
are: Bradford and Alleghany districts, $1.88, an increase of 
8 cents a bbl.; Southwest, $1.53, an advance of 10 cents; 
Eureka, $1.47, an increase of 10 cents; Buckeye, $1.45, an 
increase of 14 cents; and Corning, $1.02. The January 21 
advance ranged from 9 to 12 cents a bbl., and the February 
advance from 8 to 15 cents. 


& 
Kansas Would 


Kansas’ new governor, Payne N. 
Save Stripper Ratner, believes the state’s strip- 
Oil Wells 


per oil wells should be saved and 

his initial step in that direction has 
been the appointment of an oil advisory committee to investi- 
gate the problem. On the committee he has named Ralph 
Pryor, Wichita, independent operator, chairman; John Den- 
man, Independence; D. R. Lauck, R. W. Pyle, and Joseph 
Aylward, all of Wichita; Ward McGinnis, Eureka; C. D. 
Kerr, Ellinwood, Stanolind Oil and Gas Company; Max 
Mahaffey, Eldorado, Cities Service Oil Company; and Fred 
Mallonee, Wichita, White Eagle Oil Company. 

“The oil industry is second in importance only to agricul- 
ture in Kansas,” Governor Ratner said, ‘‘but profits of the oil 
industry have declined and its development has slowed down. 
The ‘stripper’ area, in eastern and southern Kansas, faces 
possible destruction and the total loss of this valuable natural 
resource. Certainly, the state should make every effort to 
prevent such destruction.” 


Crude Oil 
Prices Advance 


* 
Production of crude oil from state 
Oil Production oil fields in Argentina totaled 18,- 
Increases 999,167 bbl. in 1938, compared 
with 17,937,952 bbl. in 1937, an 
increase of 13.36 percent. Dr. Ricardo Silveyra, president of 
the Y.P.F. (state oil fields), predicts that additional pipe line, 
refining, and storage facilities will result in the doubling of 
the output from the Salta area in 1939. The government re- 
cently authorized the Y.P.F. to construct a new refinery at 
La Plata, which will cost approximately $2,450,000. 
® 
The Mexican Finance Minister, 
Eduardo Suarez, on February 9, 
officially advised dispossessed 
American and British oil com- 
panies that the Mexican Government had completed its evalu- 
ation of their expropriated properties. Suarez withheld the 
estimates of the government survey, but associates said they 
would not exceed 250,000,000 pesos, or approximately $50,- 
000,000. Oil men value the properties at $400,000,000. The 
inventory covered only surface properties. 
a 
Condemn Aggres- A resolution condemning aggres- 


sive Transfer of sive transfers of allowables was 
passed by the Central Committec 
Allowables of California Oil Operators at a 


recent meeting in Los Angeles. Final vote on the resolution, 
introduced by Ross McCollum, member of the Central Com- 
mittee and of the Emergency Executive Committee, favored 
its passage three to one. 

An aggressive transfer of allowable is the practice of shut- 
ting-down oil production from a low-gravity field of low 


Argentina Crude 


Mexico Places 
One-Eighth Value 
on Oil Properties 
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from a higher-gravity, more prolific and profitable field. Th 
practice has made it possible for certain companies to an 
down production in one field and over-produce in a 
but by taking credit for the allowable of the shut-down 
wells, still to show an over-all picture of compliance with 
the company allowable figures set up by the State Qjl Un. 
pire’s office. 

The Central Committee, which has the responsibility of 
administering California’s voluntary oil curtailment program 
has never formally approved the practice, which has gradu. 
ally grown during the last few years, but until the recen 
meeting, had never formally disapproved it. 

Condemnation of aggressive allowable transfers has been 
general throughout the industry for some time, and has been 
outspoken since the Emergency Executive Committee started 
its present drive for curtailment during the over-production 
crisis facing the industry. 

e 
Governor Payne H. Ratner has 
asked the legislature to extend fo, 
two years the authority to cop. 
tinue Kansas’ membership in the 
Interstate Oil Compact Commission. The present law, under 
which the governor is authorized to enter into agreement with 
other states in the solution of problems pertaining to the oil 
industry, will expire next September. 

In his message to the legislature, Governor Ratner said jn 
part: “Kansas will thus be in a better position to work to- 
wards the solution of the many troublesome problems which 
confront the entire oil industry, to conserve the abundant, 
life-giving resources now found in almost every section of 
the state, and thus work for the general economic good.” 

At almost the same time, Senator Penrose B. Metcalfe, San 
Angelo, introduced a bill before the Texas Legislature to ex- 
tend for two years that state’s participation in the Interstate 
Oil Compact Commission, dating also from next September. 

s 
Appeals Court The Third Court of Civil Appeals 
Renders Decision ° Texas has affirmed in part and 


On Rule 37 in part reversed and remanded a 


lower court judgment on Rule 3/7, 
the spacing rule, in a case styled Railroad Commission ys. 
Magnolia. The suit arose over an 0.86-acre tract awarded to 
Herman Castleberry (Christian) in a partition suit, to which 
Greer acquired a lease. The court said in part: 

“Much of the appellant’s brief is devoted to the assertion 
that partition in kind is a vested right and Herman was 
entitled as a matter of law to develop the tract independently 
of the 25-acre tract. This assertion is contrary to the un 
form holding of this court and the Supreme Court... . The 
tract falls squarely within the voluntary subdivision rule, and 
in determining the validity of the Commission’s order, the 
segregation must be disregarded. 

“We hold that the court must be upheld under the de- 
cision in the Century case as interpreted by this court: 
Where, independently of the vountary segregation, the larger 
tract is entitled to an additional well to protect vested rights 
the permit to drill on the segregated tract will be upheld, a- 
though contested by the owners of the remaining portion 0! 
the larger tract. 

"In effect, the Century decision holds that where the larget 
tract is entitled to an additional well to protect vested rights 
the Commission’s order is not reviewable by the courts, te 
gardless of the point on the tract at which the Commission 
may locate the well.” 


Seek Extension 
of Compact Law 
in Kansas, Texas 
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-PENBERTHY 
REFLEX GAGE ~ 


(LICENSED UNDER JERGUSON PATENT) 










for 

Oil Field, 
Locomotive Type, 
and Marine 

\ Boilers 









CROSS SECTION 


THE STEAM SHOWS WHITE 








THE WATER SHOWS BLACK 


@ The Penberthy Reflex Gage shown here is recommended for working pres- 
sures to 350 lb. at 450°F. It is available in both Navy Bronze and Malleable Iron. 
Other Penberthy Reflex Gages are made in any length desired for higher 
pressures and for various kinds of liquids. Any leading oil well supply dis- 


tributor will be pleased to quote upon your particular requirements. 


-PENBERTHY INJECTOR COMPANY ‘srwscr’wacicunsr: mov ince 
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Major Pipe Line Activities 





HE Shell Pipe Line Company has begun surveys for an 

8-in. pipe line from the fields in Gaines and Yoakum 
counties to its terminal at Hobbs, New Mexico. The Humble 
Pipe Line Company line now serving the area has become 
congested by the rapidly increasing production of the 
Denver, Wasson, and Bennett fields, and can accept only 85 
percent of present field allowable production. 


The Louisiana-Nevada Transit Company, represented by 
its president, W. A. Delaney of Ada, Oklahoma, has con- 
tracted with The Arkansas Portland Cement Company to 
supply 10,000,000 cu. ft. of gas per day from the Cotton 
Valley field, Louisiana, to the Okay, Arkansas, plant of the 
cement company. A 75-mile, 8 %%-in. line will be constructed. 


The Pan American Pipe Line Company has agreed to ac- 
cept 6000 bbl. of crude oil per day from the Cayuga field, 
Texas, beginning about February 15, provided the producers 
accept a somewhat reduced price comparable to that paid 
for Talco, Smackover, and other similar oils, because it will 
be necessary for the pipe-line company to install different 
equipment in its refinery at Texas City in order to process 
oil of this type. The oil producers have already indicated their 
acceptance of the conditions. 


The Illinois Pipe Line Company has awarded contracts to 
the Sheehan Pipe Line Construction Company and the White 
Deer Pipe Line Construction Company to lay a total of 212 
miles of 8-in., 10-in., and 12-in. loops to the company’s 
trunk system in Illinois, Indiana, and Ohio. 

The Sheehan company will lay 127 miles of 10-in. pipe 
and 31 miles of 12-in. Three crews, each composed of 100 
workmen, will be employed simultaneously, laying loops from 
Jamestown, Indiana; Rockwood, Ohio, and Elwood, Indiana, 
which, when completed, will transport crude oil from Mid- 
Continent and Illinois fields to the Standard Oil Company’s 
refinery at Lima, Ohio, and to other eastern refineries. 

White Deer will lay 54 miles of 8-in. line. 

The electric welding contract on both jobs has been let to 
the H. C. Price Company. 

These loops will facilitate the movement of Mid-Continent 
and Illinois crude through the Illinois Pipe Line Company’s 
system as well as an increased volume from the Central Coal 
Basin area of Illinois. 

No new pumping stations will be required. 


The Pacific Gas and Electric Company, San Francisco, 
California, will lay an 8-in. gas line from Marysville to 
Lincoln, California, a distance of 36 miles, it has been an- 
nounced. The line will extend from Marysville across the 
Yuba and Bear rivers to Wheatland and to Roseville where 
it will connect with the company’s Rio Vista trunk system. 
The principal reason for laying the line is to supply gas to 
the Gladding-McBean Pottery at Lincoln, although gas also 
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—e 
will be supplied consumers in Lincoln, Wheatland, Roseville 
and possibly Auburn, Grass Valley, and Nevada City, The 
gas supply is obtained from the company’s wells in the Sutter 
Buttes area. 


The 22-mile, 6-in. gas pipe line laid by the Southern Union 
Utilities Company, Dallas, Texas, from the Tomball field, 
Texas, to Prairie View, has been completed and placed in 
operation. Contractors for the construction of the line wer 
Dixon and Horton, Longview, Texas, and H. C, Frizzel], 
district manager, was in charge for the Southern Union, 


The General Gas Pipe Line Corporation of Indianapolis, 
Indiana, has made application to the Federal Power Com. 
mission for a certificate of public convenience and Necessity 
authorizing the construction and operation of a 20sin, 
natural gas pipe line approximately 180 miles in length to 
transport natural gas from fields in Kentucky, the terminys 
of the line to be in Indiana. It is also proposed by the appli- 
cant to lay about 40 miles of 3-, 4-, 6-, and 8-in. gathering 
lines. 

A War Department permit has been obtained for the con- 
struction of a double line across the Ohio River near Louis- 
ville, Kentucky, the application states, also asserting that one 
2400-hp. compressor station would be constructed. 

The General Gas Pipe Line Corporation is a new company 
and its officers are: Albert Kalo, Indianapolis, Indiana, presi- 
dent and chairman of the board of directors; Elmer E. Boone, 
Whiteland, Indiana, vice-president and assistant general man- 
ager; Ethyle Fahrson, Indianapolis, secretary; Chelsea C. 
Boone, Elkhart, Indiana, treasurer; and Irene Kalo, Indian- 
apolis, assistant treasurer. 

e 


The Public Service Gas Company, Minneapolis, Minnesota, 
has made application to the Federal Power Commission for 
a permit to construct a 1500-mile gas line from Montam 
and Wyoming fields to North Dakota, South Dakota, Minne- 
sota, and Wisconsin. 


Announcement has been made that work will begin soon 
on the construction of a high-pressure pipe line 60 kilometers 
in length having a daily capacity of 10,000 cu. meters of 
gas to transport natural gas from the recently discovered field 
at Pietramala in Tuscany, Italy, to Florence. 

Special induction and pumping stations will be erected at 
Pietramala, and it is observed that the functions of the 
pumping station will be of utmost importance. Difficulties 
may be encountered as Pietramala is situated 1000 meters 
above sea level and Florence is but 50 meters above sea level 

At Florence the line will branch and at the terminal of 
each line supply depots will be erected. A third distributing 
station may be constructed at the point where the line 
branches. 

The project is expected to be completed by April 21. 
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Activities In The Oil Fields 





OYLE-CONCORD Oil Company’s No. B-4 O. M. 

Powell, in the Garwood gas field, Colorado County, 
Texas, produced at the rate of 3 bbl. of 40-deg. gravity oil per 
hour from the Pettus zone at a depth of 5922 to 5930 ft. 
through 3/16-in. choke. Casing pressure was 1800 Ib. and 
tubing pressure, 1200 lb. This is the first well in the field to 
yield oil in commercial quantity, although Plymouth Oil 
Company’s No. 1 Reams, drilled in 1933, produced some oil 
from the Cockfield at a depth of 6192 to 6203 ft. 

* 

Easterwood and Cage’s No. 1 Mrs. Kate Dunn, in the 
Manuel Flores Survey, San Patricio County, Texas, one and 
three-fourths miles west of the East White Point oil field, and 
on the east flank of the White Point gas field, flowed 5 bbl. 
per hour on a 15-hour test through a 4%-in. choke from a sand 
at a depth of 5672 to 5676 ft. Casing pressure was 400 lb. 
and tubing pressure, 375 lb. The well seems to open a small 
new pool rather than to extend the East White Point field. 

£ 

Sid Richardson’s No. 1 Haas, in section 7-2s-3e, near Eola, 
Avoyelles Parish, Louisiana, recently completed in the Sparta- 
Wilcox zone, attracted considerable attention to the prospect 
of obtaining production from that zone in other areas, par- 
ticularly along the Angelina-Caldwell flexure in central 
Louisiana. Farther west, Kirby Brothers’ No. 3-B Kirby-West, 
in the Ace (Schwab) field, Polk County, Texas, yielded 450 
ft. of 35-deg. gravity pipe-line oil in a 15-minute drill-stem 
test of the same sand at a depth of 7749 to 7755 ft. Wells 
previously completed in the field produce from the Cock- 
field formation. The Segno field of Polk County produces 
from the Wilcox formation. 

* 

Carl Robinson’s No. 1 Walter Felix, in SW SE SE of 27- 

2s-8e, eight miles south of Fairfield, Wayne County, Illinois, 


Aen 


and two and one-half miles from nearest production, flowed 
as the cement plug was being drilled by a bit on the end of 
2-in. tubing. The well, flowing through the bit equivalent to 
about a 1¥2-in. choke, produced 210 bbl. of 40-deg. gravity 
oil in a 5-hour test, and casinghead pressure was 200 Ib. Gas 
production was estimated to be 1,000,000 cu. ft. The SY in 
casing is set at a depth of 3379 ft. Total depth is 3409 § 
McClosky limestone was cored from 3385 to 3402 ft. 
* 

The Superior Oil Company’s No. 12 KCL, in NE of section 
3-30-26, three miles southeast of the Greeley field, California, 
found 70 ft. of good oil sand. The sand, which is believed to 
be the Vedder or Rio Bravo, was entered at a depth of 11,129 
ft. The well adjoins two dry holes the company had drilled tp 
test the Stevens zone. In drilling No. 12 KCL, which may 
prove to be a major discovery, a speed record is thought to 
have been established for wildcat wells, in that the well was 
drilled to a depth of 11,100 ft. in 60 days. 

& 

Sunray Oil Company’s No. 1 Fleet, in NE SW SW of 12- 
6n-5e, in the North Grayson pool, Seminole County, Okh- 
homa, yielded no oil from the Dolomite, which produces oil 
in three of the other four wells in the pool, so was plugged- 
back to a depth of 2900 ft. and after being shot with 15 qt. 
flowed 140 bbl. of oil in 24 hours through casing, thereby 
opening a new producing zone in the field. The fifth well in 
the field produces from the Wilcox formation. 


@ 

G. Scott Hammond’s No. 1 Ford, in the Rodessa area about 
two and one-half miles northeast of the Lodi district, Marion 
County, Texas, produced an estimated 1,000,000 cu. ft. of 
gas per day from the Henderson zone at a depth of 6023 to 
6187 ft. Casing was set at a depth of 6007 ft. and the well 
was treated with 1500 gal. of acid. 














AVERAGE CRUDE PRICES 
California Louisiana 
aun Rodessa $ 1.05 
Hills . $1.19-1.43 Gulf 
Playa Del Rey .80-1.16 mulf Coast 74-1.20 
Coalinga .70- .90 North Louisiana’ .73-1.05 
Signal Hill 80-1.21 [Illinois 1.05-1.15 
Montana -90-1.10 Kentucky 1.10-1.20 
Wyoming .35-1.30 Indiana 1.05 
Colorado .90- .98 
New Mexico .77-1.00 Ohio 
Lima .90 
~~ Michi 70-92.5 
North Central -71-1.03 — aids 
Panhandle .67- .96 Pennsylvania 
West Texas .53- .95 
Gulf Coast .79-1.28 Bradford 1.88 
Darst Creek 96 Southwest 1.53 
East Texas 1.10 
Eurek 1.4 
Talco 55 wena P 
x — Buckeye 1.45 
et pss Corning 1.02 
Oklahoma .60-1.10 
Arkansas 18 Canada 2.10-2.17 





























DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in Barrels) 

1B. of M. Week Week Week 

Calculated Ended Ended Ended 

Requirements Feb. 4, Dec. 31, Feb. 5, 

(February) 1939 1938 1938 

Oklahoma 482,500 422,000 421,900 533,100 
Kansas 148,600 140,150 149,100 179,950 
Panhandle Texas 65,900 62,300 55,550 
North Texas 87,700 77,850 63,050 
West Central Texas 31,850 30,000 26,900 
West Texas 239,800 202,500 176,550 
East Central Texas 101,700 95,000 89,350 
East Texas 447,150 371,850 424,000 
Southwest Texas 280,700 229,300 203,950 
Coastal Texas 241,150 211,500 179,250 
TOTAL TEXAS 1,297,500 1,495,950 1,280,300 1,218,600 
North Louisiana 69,400 66,750 80,660 
Coastal Louisiana 191,650 187,500 17,35 
TOTAL LA. 246,800 261,050 254,250 258,000 
Arkansas 48,200 52,350 49,700 77,500 
Illinois 102,500 146,700 134,100 ( om 
Eastern (Not : (137,25 
incl. Illinois) 94,300 94,650 89,550 “a 
Michigan 47,200 51,650 46,200 48,78 
Wyoming 57,100 48,400 46,600 45,150 
Montana 12,100 12,800 12,350 14,300 
Colorado 3,600 4,000 3,950 41" 
New Mexico 99,600 101,950 98,550 106,050 
TOTAL EAST OF se con om 
CALIF. 2,640,000 2,831,650 2,586,550 2,586,759 
California 580,000 610,300 614,900 729,700 
TOTAL U. S. 3,220,000 3,441,950 3,201,450 3,316,450 
1These are Bureau of Mines’ calculations of the requirements bo 
domestic crude oil based upon certain premises outlined in its te 
tailed forecast for the month of February. As requirements may 4 
supplied either from stocks, or from new production, contemplate 
withdrawals from crude oil inventories must be deducted from = 
Bureau’s estimated requirements to determine the amount of ne 

crude to be produced 
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Grea Hinees 


TEXAS 1836 


! of March 6th, 1836, the Alamo, in which 183 defenders had taken refuge, 












































t to fell with the slaughter of every man. It was Sam Houston who resumed 
vity active command of the army, after the death of General Fannin, and cap- 
Gas tured Santa Anna, the Mexican general. Standing alone, Texas faced many 
-in, difficulties, but it was during this period that it won its independence from 
ft, Mexico. In 1846, Texas added her own glorious star to Old Glory. 
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4.10 @ TODAY, AS YESTERDAY, pioneers are first. due to Dowell—a tremendous gain to 
8, it 


4,150 As the dictionary puts it, they are men oil producers. 
4'150 who “go before, i +e : 
preparing the way for 14, its original service, Dowell has added 


106,050 


others to follow.” To this spiri i - : 
by lecdordin te ° ap we of pioneer numerous basic advances in materials and 
p the oil industry owes the methods. Thus, its leadership in this vital 


wo development of th i 
a » gouren! Dewan chest field is constantly being extended through 


nts of | | Sl service for oil and gas wells. 


its de intensive research, modern technical equip- 
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and permanent personnel. 
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Petroleum Statistics 


and Field Activities 





U. S. Daily Average Production 


3,700,000 
3,550,000 
3,400,000 














3,250,000 
3,100,000 
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— BARRELS — 


an 
Daily Average Crude Runs to Stills 


3,300,000 
3,200,000 
3,100,000 
3,000,000 
2,900,000 
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Above statistics by the American Petroleum Institute. 








FIELDs Completions | Producers 

TEXAS 

East Texas. 90 89 

Duval County 58 50 

Ector County.. 7 47 

Panhandle...... 37 36 

Refugio County 11 11 

Nueces County. 27 21 

Winkler County 19 18 

K. M. A. Field 30 28 
OKLAHOMA 

Oklahoma City. 4 3 

Fitts Pool... 11 7 
KANSAS 

Russell County 17 15 

Rice County... 15 14 

Barton County 13 ~ 
ILLINOIS 

Centra | Illinois 352 263 
New Mexico 

Lea County. 54 49 
CALIFORNIA 

Kettleman Hills. . 

Wilmington ; 6 6 


Summarized Operations in Active Fields for January, 1939 
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Depth of | No. Casing | Gravity 














Drilling | ty | Type of 
Wells | Production | Strings of Oil | Tool Used 
| 

47 3500-3700 2 | 40 Rotary 

20 1554-2900 2 22 Rotary 
61 3675-4377 2 and 3 32-36 Rot.-Cab. 

104 1700-3900 2 40 Rotary 

12 4900-5900 2 | 38 Rotary 

13 3922-5878 2 or3 21-54 Rotary 
10 2850-3450 2 and 3 | 30-38 Rot.-Cab 
45 3730-3935 2 42-43 Rot.-Cab. 

6 6450-6682 3 39 | Rotary 

| 4 1800-4488 2 or 3 38 Rotary 
24 2926-3435 2 and 5 32-37 Rot.-Cab. 
13 3222-4085 2 and 5 42-48 Rot.-Cab 
17 3290-3518 2 39-42 Rot.-Cab 
395 2950-4100 2 36-38 Rot.-Cab. 
59 3150-4030 3 30-34 Rot.-Cab. 

6 | 8300-8730 3 or4 40 Rotary 

10 | 3500-4000 2 and 3 18-20 Rotary 








Completions Producers 








Locations 


Field Activities by States for January, 1939 


Rigs Drilling Wells Production, 1938 











STATE January December| January December) January December | January December!) January December (In Barrels) 
Arkansas. 28 28 22 20 20 22 15 14 31 35 18,211,617 
California 83 121 71 93 108 88 74 75 156 160 249,918,001 
Colorado. . 2 2 1 1 : 2 2 26 28 1,371,687 
Illinois. . 352 452 263 369 52 47 311 28 23,306,000 
Indiana. . 11 11 6 4 2 2 35 37 965,900 
Kansas... 99 114 75 90 139 109 31 25 156 152 58,795,545 
Kentucky . 69 74 37 50 6 7 127 130 5,828,650 
Louisiana. ‘ } 77 109 51 86 77 95 38 36 175 182 94,941,537 
Michigan. a 84 99 45 59 77 100 21 24 109 108 19,140,966 
Mississippi ] 1 0 0 ae 5 7 l 4 Gas Prod. 
Montana. . 9 6 6 5 3 2 51 50 4,858,458 
New Mexico 59 66 53 62 12 13 141 139 35,902,263 
New York 56* 38* 53* 37* eri a 5,040,600 
Seas | 75 81 56 58 a 43 44 140 144 3,292,100 
Oklahoma. .. | 161 172 102 113 170 180 41 43 265 269 171,812,098 
Pennsylvania 119* 112* 115* 101* Pel 17,431,500 
i ee 923 885 712 696 713 836 204 242 808 978 473,304,662 
West Virginia 48 36 38 32 e 20 24 109 112 3,700,375 
Wyoming : 7 9 21 5 18 3 5 62 60 19,005,638 

Total. 2265 2428 1711 1891 1304 1430 572 612 2703 3016 1,206 827.597 
20 *Includes water-intake and pressure wells. THE PETROLEUM ENGINEER, Feb., 1938 
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SCIENCE DISCOVERS © 

Sy NEW WAY TO OG 

, AN OLD JOB! = # 
| ~The Ball-and-Seat Valve : 

js Old-- but the use of 
Bakelite is new--and — 





with LARKIN, 


biti 


-_ 


A Ball-and-Seat Type Valve—of genuine Fabric Bakelite— 
designed by Larkin—in a Larkin-engineered Float Shoe or 
= Collar; there is an achievement ! 


i Note, in Figure 428, the ground-perfectly-round Bakelite ball, 
_ which seals perfectly. Note the 25% larger opening entirely 
through the shoe. Note the 8 inches of concrete over the valve 
seat, to insure more than ample strength for the back pressure 
valve. 

Note particularly, in this and in all Larkin Floating Equip- 
ment, the ever-increasing use of Genuine Fabric Bakelite—the 
perfect impact material for guides and valves, that’s obtainable 
only in Larkin Engineered Equipment. 

Do you know that Fabric Bakelite has a tensile strength of 
7200 lbs., compared with 500 lbs. for concrete; and a com- 
pressive strength of 36,000 lbs., as against 3000 lbs., for 
concrete? No wonder we get far less breakage, fewer com- 
plaints and returns with Bakelite than with any other 
material we’ve ever used. Yet it’s easily pulverized by the 

= drill and circulated out of the hole. We repeat—Bakelite 
— is the perfect material for valves and guides! 

And both Larkin Valves—this new Ball-and-Seat Type 
- as well as the original Larkin Poppet Type—are made of 
38 Genuine Fabric Bakelite, the super-efficient material 
that’s exclusive with Larkin. 


| At All Supply Stores 
| LARKIN PACKER CO., INC., ST. LOUIS, U. S. A. 
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Activities in Refining 





Percent Refining Capacity Operated 


Western Division, 70.7 Percent 


Central Division, 74.3 Percent 


Eastern Division, 79.7 Percent 





HE Atlas Pipeline Corporation, controlled by the Lion 

Oil Refining Company, has closed its Shreveport, Louisi- 
ana, refinery. The plant has a capacity of 12,000 bbl. per 
day and was taking crude oil from the East Texas, Cotton 
Valley, Schuler, Lisbon, and Shreveport fields. 


The Sun Oil Company has entered into an agreement with 
The Girdler Corporation, Louisville, Kentucky, for the in- 
stallation of a Girbotol gas purification plant at the Marcus 
Hook, Pennsylvania, refinery. Eleven million cubic feet per 
day of refinery gas will be treated for the removal of hydro- 
gen sulphide. 


The Sinclair Refining Company’s refinery at Gladewater, 
Texas, has been closed down. The plant has a capacity of 


4000 bbl. per day and has been in continuous operation since 
1931. 


It is reported that the Producers Refining Company of 
Shelby, Montana, and the Socony-Vacuum Oil Company 
have obtained a 72-acre tract just west of Shelby and will 
soon begin construction of a 2000-bbl. thermal cracking 
plant capable of producing high-octane gasoline. Bids have 
been called for and it is expected that actual construction will 
require about eight months. Crude oil from the Cut Bank 
and Kevin-Sunburst fields 


James B. Wright, Gladewater, Texas, has begun construc. 
tion of a refinery at Magnolia, Arkansas. The plant will have 
a capacity of 2000 bbl. per day. 


Properties of the McClanahan Refineries, Inc., and Leonard 
Refineries, Inc., both Michigan companies, have been con- 
solidated. Officers of the new company are: J. W. Leonard, 
Jr., president; Reid Brazell, vice-president-treasurer; B, M. 
Jones, vice-president; and Wm. H. Watkins, assistant secre- 
tary-treasurer. Brazell is general manager, M. D. Vandelery 
sales manager, and Robert W. Pollard and E. F. Sondregger 
superintendents of the Alma and St. Louis refineries, respect- 
ively. 

The new company is also constructing an ethyl blending 
plant. 


The refinery at Spokane, Washington, of the Inland Em- 
pire Refineries, Inc., is nearing completion. Crude oil supply 
will be obtained from the Cut Bank field, Montana. It has 
been announced that the Glacier Production Company has 
contracted with the Inland Empire Refineries, Inc., to sup- 
ply 144,231 bbl. of crude at $1.04 a bbl. for the initial 
operation of the refinery. A 10-year contract also has been 
signed whereby the Glacier Production Company will sup- 
ply crude oil under specific minimum and maximum require- 
ments at a delivered price of 20 cents less than the Mid-Con- 
tinent price for the rest of 1939, 15 cents less than Mid- 
Continent prices in 1940, and 5 cents less than Mid-Conti- 


nent prices for the rest of 























will be processed in the the contract. These price 
plant. Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks concessions are being made, 
© Week Ending February 4, 1939 it is stated, in order to ob- 
4 : | -s be; A.P.I. Figures tain an immediate outlet 
topping plant 1s being (Figures in Barrels of 42 Gal. Each) for production from the 
constructed at Chinook, Daily Percent Total Gas and Glacier properties 
Montana, by the recently Percent Avg. Operated Motor Fuel Oil 
fZ : Potential Crude of Total Fuel Stocks Stocks s 
organized North American pesTRicr Capacity Runsto Capacity Thousands Thousands 
° Ss Y Reporting Stills Reporting of Bbl. of Bbl. . 
meee ore a East Coast 100.0 477,000 77.6 18,359 10,001 A recent decree provides 
as as e di, ide 5,00 , e e 
cess ilps pees crude. Appalachian 85.9 100,000 78.1 3,171 770 for the opening of a credit 
Tra tor > wi Ind., ii., Ky. 89.5 429,000 83.5 13,383 6,421 » y 
—— om be the Okla., Kans., Mo. 81.6 241,000 70.5 7,252 4,293 of 5,000,000 escudos by 
principal product manu- Inland Texas 50.3 109,000 68.6 1,877 1,939 the Ministry of Finance ot 
f t red The moany ha Texas Gulf 89.5 750,000 83.8 10,642 9,298 ) : : . 
actured. company has La. Gulf 97.3 110,000 75.9 2,503 1,659 Portugal, representing one- 
b df No. La. & Ark 410,06 — h 
No. La. Ark. 55.0 40,000 7.7 431 887 : pee 
deen incorporated for staan Fg os aioe | oki 1s poe third the capital that the 
$50,000 and has for its di- California 90.0 172,000 63.4 14,840 98,427 State will contribute in the 
rectors A. H. Dorn, Oscar Reported 85.8 2,778,000 75.9 74,039 134,379 “Sociedade Anonima Con- 
ib a : ; 
R. Nevig, and Monte A. eens 362,000 5,110 3,210 cessionaria de Refinacao de 
Burgess of Chinook; O. A. *EST’D TOTAL Petroleos em Portugal (52- 
‘ U.S. FEB. 4, °39 3,140,000 79,149 137,58% - ' 
Nepsted of Ferdig, Harold eEST’D TOTAL “s cor)”, which is the official 
Haugen of Kevin, Albert 8 we) es 3,235,000 77,279 139,349 name of the company t 
Holpen of Shelby, and P. “FEB. 4, 1938 #%3,149,000 86,788 120,575 which a charter was 
F. Kierdrowski of Hoge- os estimated Bureau of Mines’ basis. granted last May for refin- 
*February, 1938, daily average. ‘ tees ‘ 
land. ; ing oil in Portugal. 
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Casing Used As Drill Pipe to 


Overcome Heaving Shale 


String of 7-in. casing landed and cemented below trou- 
blesome body of heaving shale by rotating the casing 
through it, employing continuous circulation and a cast- 


ESPITE the progress that has 

been made in recent years in 
drilling through heaving shale in Gulf 
Coastal fields, it is still a paramount 
obstacle to deep drilling in many po- 
tentially productive areas. When 
heaving shale is encountered in a drill- 
ing well there is no assurance that it 
can be overcome. It may delay or frus- 
trate entirely the successful comple- 
tion of the well. Being aware of this 
hazard, operators adopt the most likely 
means at their disposal to control the 
heaving shale and thus lessen the prob- 
ability of serious losses. 

In view of the fact that the success- 
ful drilling of heaving shale is still one 
of the foremost problems confronting 
oil development in the Gulf Coastal 
region, the dissemination of informa- 
tion on the actual methods used by 
operators to combat heaving shale is 


highly desirable. 

Many of the methods that have been 
used are interesting and instructive. 
One such is that employed on the Pan- 
American Barnsdall Oil Company’s 
well, Community B-1, Valentine field, 
La Fourche Parish, Louisiana. 

Interest attaches particularly to the 
mechanical means used to land and 
cement a string of casing through a 
troublesome body of heaving shale. 
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iron drag-type bit on the casing 


By K. C. SCLATER 


According to available information 
the status of the well at the time the 
trouble with heaving shale was encoun- 
tered was as follows: The hole had 
been cased with 210 ft. of 16-in., 38- 
lb. spiral-weld surface pipe and 1865 
ft. of 1034-in., 40.5-lb. casing. 

Hole had been drilled with 41/2-in. 
drill pipe to a depth of 8160 ft. leav- 
ing 6295 ft. of open hole below the 
shoe of the 1034-in. casing. Between 
8133 ft. and 8150 ft. heaving shale 
was encountered. Drilling became dif- 
ficult. The hole would fill with shale 
to about 7900 ft. causing the circula- 
tion to be lost and the drill pipe to be- 
come “logy” and have a tendency to 
stick. 





Beginning with the Janu- 
ary, 1939, issue of The Petro- 
leum Engineer each feature 
article carries one or more in- 
dex numbers for the conven- 
ience of those who wish to 
file petroleum engineering 
literature and data according 
to the Uren Decimal Sys- 
tem, the third installment of 
which begins on page 77 of 
this issue. 











This difficulty called for immediate 
action on the part of the operator. A 
decision was made to set the casing by 
rotating through the shale. 

Before the drill pipe was pulled the 
mud in the hole to a depth of 7900 ft. 
was thoroughly conditioned. When the 
shale began to heave, the drill pipe was 
run only to this depth (7900 ft.). 
There was fear it might become per- 
manently stuck, or “frozen,” if rup 
below this depth. 

After the mud in the hole was thor- 
oughly conditioned to a depth of 7900 
ft. the drill pipe was pulled and prep- 
arations begun immediately to run the 
casing. 

Nine hours later the first joint o 
7-in., 28-lb. Grade D, range 3, casing 
was run in the hole. It was equipped 
on the bottom with a cast-iron shale 
bit (see accompanying illustration) , 
each of the two blades of which was 
made in two sections to facilitate mill- 
ing-out and drilling-up. No float 
equipment was used in the casing 
string. The mud entered the casing 
through the water-courses of the bit. 
As a precaution against backing-out, 

the collars of the bottom ten joints 
were welded. 

Casing was run in the usual manner 
to a depth of 7790 ft. At this point 
circulation was established and the mud 
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in the hole reconditioned. During the 
time the mud was being circulated the 
casing was slowly rotated. For this 
purpose the rotary table was equipped 
with liners for the casing slips. Recon- 
ditioning of the mud took 45 minutes. 

It was decided to use continuous 
circulation while running the rest of 
the casing. Continuous circulation was 
made possible by the use of a special 
circulation joint, equipped with a 
built-in flapper-type check valve and 
a connection on the side of the joint 
for attaching an auxiliary mud hose. 
Circulation is maintained continuously 
while a joint is being added. The check 
valve, which closes upward, permits 
pumping mud through the swivel head 
while the pipe is being rotated, or 
pumping mud through the port for 
auxiliary mud hose on the side of the 
circulation joint and below the check 
valve. When mud is circulated through 
the auxiliary mud port, the check valve 
closes upward, and permits adding a 
joint of pipe without interrupting cir- 
culation. Circulation is thus continued 
while the swivel is being made up to 
another circulation joint or sub on top 
of a new stand of pipe in the rat-hole.' 

As there were no circulation joints, 
or subs, immediately available to fit 
the 7-in. O.D. Extreme Line casing 
being run in the well, it was necessary 
to lower the casing string the remain- 
ing depth by adding drill pipe, circula- 
1For a detailed description of continuous mud 


circulation the reader is referred to The Petro- 
leum Engineer, March, 1936, p. 28. 


26 





tion joints for which were available. 
This necessitated the use of a safety 
joint, which was screwed into the top 
casing joint. This joint is made in two 
parts, joined by a coarse square thread 
and having a saw-tooth ring and soft 
metal gaskets at both shoulders (see 
accompanying sketches). The joints 
on the saw-tooth ring are tight when 
rotated clockwise, but can be “‘broken- 





Auxiliary mud hose connected to tool 
joint sub for circulating while ANothe 
joint is being added | 
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out” by turning counter-clockwise a 
only about one-fifth the 


é torque re. 
quired to loosen a tape 


ied a taper joint, By wing 
this joint the drill Pipe run above the 
casing could be pulled later and the 
rest of the casing, provided with 2 sub 
similarly threaded, run into the hole 
to connect into the lower half of the 
safety joint. 

To rotate and still allow the Casing 
to be worked up and down, it wa 
necessary to rig-up a device of som 
sort. This consisted of two Vertical 
rods, which were attached to the fo. 
tary table, and on which a yoke of 
spider could slide up or down. The 
spider was carried on the pipe by slips 
that fitted tightly against the drill 
pipe, the vertical arms and pipe thus 
rotating with the table. Vertical move. 
ment of the pipe while rotating was 
obtained by a line attached to the spi- 
der and operated from the cathead, 
Turnbuckles attached to caps on the 
vertical rods and hooked to the rotary 
table were employed to prevent the 
vertical rods from jumping out of the 
rotary table. The rope and hook shown 
in the accompanying illustration were 
used simply to support the extensions 
while the slips were being tightened. 
As the table slips were satisfactory and 
prevented slipping beforehand, this 
apparatus was used only for lowering 
the last length of pipe. Wedges driven 
to hold the slips tight were loosened 
for a new trip as the spider on the 
vertical rods worked down to the 
table. 

Six double lengths of 4'2-in. drill 
pipe equipped with full-hole tool joints 
were added. The casing string was 
worked up and down and rotated with- 
out losing circulation and the mud 
pump pressure was 1500 Ib. per sq. in 
It is reported that the first five lengths 
went down with little difficulty w 
8110 ft. As the last length of pipe was 
added and the zone of heaving shale— 
and also unconditioned mud—was 
reached, the casing began to show 
signs of sticking. This was registered 
on the weight indicator, which showed, 
on the upward pull, an excess of some 
18,000 Ib. over the calculated weight 


al 


Cast-iron fishtail shale bit made-up 
and welded to the bottom joint of 
7-in, casing 


THE PETROLEUM ENGINEER, Feb. 1939 


Ons RI TETRIS 


EEE Te ORCI 


OR ORS OIE TIT 


ee 


eR FC RTT RS oe 


ee 





Pres, 


Wise at 
Ue re. 
y Using 
ve the 
nd the 
1 a sub 
1 hole 


of the 


Casing 
It Was 
F some 
ertical 
he ro- 
oke or 
. The 
y slips 
e drill 
€ thus 
move- 
ig Was 
he spi- 
ithead, 
on the 
rotary 
it the 
of the 
shown 
1 were 
nsions 
itened, 
ry and 
1, this 
vering 
driven 
osened 
yn the 
o the 


. drill 
joints 
g was 
with- 
mud 
sq. in. 
ngths 
Ity to 
ye Was 
nale— 
— was 
show 
stered 
owed, 
- some 


veight 
onrrr 


le-up 
of 


a 


———— 


ees cere 


oe 





Device used to allow moving the cas- 
ing string up and down while rotating 
pO POOP PPL LPL ODP PPO POO OLD 
of the casing and drill pipe. It was ob- 
served that the weight was not easing- 
off and that the torque was increasing. 
The heaving shale having been passed 
through, it was deemed advisable to 
cement the casing. Some 50 ft. of the 
last length of pipe was lowered very 
slowly to 8162 ft.; the time taken was 
4hr. and 10 min., an average of 15 
ft. an hr. The total depth before run- 
ning the casing was 8160 ft., so two 
ft. was made by the bit on the casing. 

The average speed of rotation was 
between 60 and 70 r.p.m. 

During the running of the last 200 
ft. the casing was worked up and down 
only a few feet. It was thus worked 
down gradually by observing the load 
on the weight indicator. The slow 
downward movement of the casing 
was continued until the load on the 
weight indicator began increasing rap- 
idly; similarly, the upward movement 
was continued until the load began in- 
creasing rapidly. 

As will be seen from the log, the 
longest time taken to lower the casing 
any part of the last 372 ft. by the 
drill pipe was the 4 hr. and 10 min. 
required to lower the last 50 ft.; the 
shortest time taken was that for the 


second double length, which took 50 
min, 


A complete log of running the 7-in. 
casing in this well is presented on the 
following page. 
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Safety joint threaded male and female 
for 7-in. Extreme Line casing 
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The 372 ft. of 4'%-in. drill pipe on 
top of the casing string in the well 
was subsequently pulled by backing- 
off at the safety joint. In running the 
remaining 7-in. casing, 2-in. pipe was 
run inside it, protruding several feet 
below the sub on the bottom joint of 
7-in. that screwed into the safety joint. 
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Swivel being tonged loose after 
rotating 
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Close-up of cast-iron fishtail shale bit. 
Note the sectional construction of 
blades to facilitate milling-up 
and drilling-out 
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Sketch showing details of 
safety joint 
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Running First 193 Joints 


Total no. No. jts. 


Time of jts. per hr. 
Started 4 p. m. 
Sp. m. ‘ 10 10 
6 36 26 
7 67 31 
8 “ 100 33 
9 127 27 
10 149 22 
11 166 ig 
| ae le 180 14 
i & m... 193 13 


Total time to run 193 joints—9 hr. (in- 
cludes delays to weld joints, etc.) 

Total footage of 193 joints—7790. 

Avg. no. of joints per hr.—22. 

Avg. no. of ft. per hr.—866. 


Connected for continuous circulation—l1 
a. m. to 1:45 a. m.—45 minutes. 


Circulated and rotated casing till 2:30 a. m. 
—45 minutes. 


Rotating and Working-Down 
Casing by Drill Pipe 


Time to connect Ft. 


Length and lower per hr. 
Ist 2 hr. 10 min. 22 
2nd 50 min. 75 
3rd 1 hr. 10 min. 53 
4th lLhr. 5 min. 5§ 
Sth _1hr. 10 min. 53 
6th . 4 hr. 10 min. 15 


Approximately 11 hr. to lower the casing 
372 ft. (7790 ft.—8162 ft.). 


Total time from beginning of casing run 
until cementing was begun—38 hr. in- 
cluding all delays. 


Cementing—1 hr. 
Pumping mud—1 hr. 


Job completed at 4 a. m 
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Details of the connections between 
casing and swivel for rotating 
through heaving shale 
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The 2-in. acted as a guide in lining-up 
the lower joint of casing for stabbing 
and making-up into the lower half of 
the safety joint on top of the casing 
in the well. 

Drilling of the cement and milling 
of the cast-iron shale bit was accom- 
plished without difficulty with 3-m. 
drill pipe and the well was carried to2 
greater depth. 

The method used in setting 8162 ft 
of 7-in. casing in this well is an inter- 
esting example of the type of success- 
ful mechanical procedure resorted to in 
overcoming a heaving shale problem in 
a deep well. 
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Tool joint circulation sub 
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Forms are constructed and equipment 
is in place for pouring the super-piers 





Quicksand necessitated 
adoption of unusual meth- 
ods in sinking caissons 
and constructing the main 
anchors—Other practices 
employed for first time 








Suspension Bridge Over Red River 
Replaces Structure Destroyed by Flood 


By R. A. MINTER, Office Engineer, 
Lone Star Gas Company 


N an isolated area 12 miles north 

of Hollis, Oklahoma, the Lone 
Star Gas Company has constructed a 
pipe-line suspension bridge across Salt 
Fork of Red River to replace one de- 
stroyed last spring when flood waters 
tore a highway bridge and a railway 
bridge from their moorings and 
crashed them against the suspension 
bridge that supported a gas line trans- 
porting natural gas from the Panhan- 
dle fields south to Hollis, Dallas, Fort 
Worth, and neighboring cities and 
towns. During construction of the new 
bridge, which required not quite three 
months to complete, service was main- 
tained by transporting the gas across 
the river through a 6-in. line laid on 
the river’s bed. 


To prevent a recurrence of the pre- 
vious misfortune the new line, which 
is of 18-in. diameter the same as the 
one replaced, is suspended 16 ft. above 
the record flood level for this partic- 
ular point in the river. The length of 
the span is 600 ft. and the distance 
from anchor to anchor is 1006 ft. On 
the north side of the river the distance 
from the main pier to the face of the 
anchor is 243 ft. and on the south 
side 163 ft, 


Each steel tower is 67 ft. high and 
is supported by a 14-ft. super-pier and 
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as told to 
FRANK H. LOVE 











R. A. MINTER 


entered the employ of the Lone Star 
Gas Company in June, 1919, as an 
assistant engineer supervising field 
work — Remained until May, 1921, 
when he went with the Plateau Gas 
Products Company, Breckenridge, 
Texas, as engineer and assistant 
superintendent—Returned to staff of 
Lone Star in September, 1921, as as- 
sistant engineer—From July, 1922, to 
August, 1925, was office engineer for 
Simms Oil Company—Since has oc- 
cupied his present position with Lone 
Star Gas Company. 








a sub-pier, or caisson. The north cais- 
sons extend 50 ft. into the ground and 
the south, 20 ft. The super-piers are 
reinforced concrete and the caissons 
are reinforced concrete contained in a 
steel shell. 


Because it was necessary to sink the 
two caissons on the north through 50 
ft. of quicksand before a clay founda- 
tion was reached, a special method had 
to be adopted. Two cylinders 7 ft. 10 
in. in diameter were fashioned of 
¥g-in. steel plate welded at the seams. 
The bottom of each cylinder was fitted 
with a cutting shoe. The cylinder was 
lined with concrete. The 24-ft. sec- 
tion, which was sunk first, was placed 
in position and to the top of it was 
secured an air lock. This air lock was 
necessary because, as the caisson sank, 
it was necessary to maintain an in- 
ternal pressure sufficient to prevent 
water intrusion. This air pressure, 
which reached a maximum of 25 Ib. 
per sq. in., was supplied by two air 
compressors, one of which was a 
standby. To enter the working cham- 
ber it was necessary first to enter a 
small cylindrical chamber. In the bot- 
tom of the latter was a door leading 
to the working chamber. As air pres- 
sure was maintained constantly within 
the working chamber this door re- 








mained closed until the pressure in the 
two chambers was equalized by in- 
creasing the pressure in the smaller 
cylindrical chamber, whereupon the 
door was opened to permit the entrance 
or exit of workmen. When the work- 
men had entered the work chamber 
the door was closed and the pressure 
was relieved from the upper chamber. 
It was necessary to have a lock tender 
on duty at all times as the men in the 
working chamber could not leave ex- 
cept by his aid. 

Equipment employed to remove the 
sand and gravel consisted of a 6-stage 
centrifugal pump set at the river’s 
edge. This pump had a capacity of 500 
gal. per min. at a pressure of 200 |b. 
and was driven by a 120-hp. gasoline 
engine. From the pump a 3-in. line led 
into the working chamber and con- 
nected to a hydraulic excavator. From 
the latter extended a flexible hose 
equipped with nozzle, which picked-up 
the sand and gravel by suction and 
discharged to the outside through a 
4-in. line. The hydraulic excavator 
was designed to remove 70 percent 
solids and when solids in greater pro- 
portion than this were encountered a 
2-in. jet line equipped with a %%-in. 
nozzle was used to loosen the material. 

When the 24-ft. cylinder had been 
sunk its total depth the 26-ft. cylin- 
der was welded onto it, the air lock 
secured to the top of the second cylin- 
der, and the excavation continued until 
a clay foundation was reached, where- 
upon the bottom was sealed with 2 ft. 
of concrete. Subsequently, the entire 
cylinder was filled with reinforced con- 
crete. 

The main anchors consist of 14-ft. 
by 16-ft. concrete blocks extending 2 
ft. above the surface of the ground 
and 7 ft. into the ground. On the 
south side of the river nine steel piles 
were driven into the ground to support 
the anchor, but on the north this pro- 
cedure was impossible because of the 
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Raising pipe to welding platform 
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quicksand and an entirely different 
method was followed. Interlocking 
steel sheeting ¥% in. thick was made 
into a rectangular box 30 ft. deep, 
which was sunk to the extent of its 
entire depth. Sand and gravel were 
excavated to a depth of 9 ft. and this 
space was filled with concrete. In each 
anchor were embedded four U-bolts 
to which were fastened the two main 
cables and the two wind cables. To 
reduce corrosion the U-bolts were in- 
serted in that part of the anchor ex- 
tending aboveground. The usual prac- 
tice has been to bury the anchor and 
the U-bolts. 

The main suspension cables are of 
15g-in. galvanized material having a 
minimum ultimate strength of 212,- 
000 lb. each, and at each end is a 
drop-forged steel bridge socket by 
means of which the cable is fastened 


to the anchors. The two wind cabl 

are 1g in. in diameter and "Wic 
minimum ultimate strength of a 
600 lb. each. The suspender cables ar 
spaced 20 ft. apart and are fmm 
one end to the main cable by 4 
galvanized turnbuckles, the oth 
being fastened to the steel cradles th 

support the pipe line. The wind cable 
also are fastened to these cradles, Can 
tilever wind trusses extend 36 fr. Pe 
the center of the towers. 

When the bridge was completed the 
next step was the placing of the 18-jn 
pipe in position. This required but two 
and one-half days exclusive of the 
“rigging-up” time, i.e., the time re. 
quired for building scaffold and placing 
the blocks, guy lines, gin poles, etc 
On the north side of the river the pipe 
line rises 25 ft. above the level of the 
ground and this necessitated the build. 
ing of a scaffold, to the platform of 
which the 40-ft. lengths of pipe were 
hoisted by means of a dragline crane 
and a 35-ft. boom. The scaffold was 
situated directly in front of the tower 
and on its platform the pipe joints 
were electric-welded, three beads and 
a chill band, or backing-up ring, being 
used. By a winch and blocks and ; 
cable attached to the shore end, the 
pipe was moved onto the cradles a 
the joints were welded. It was neces- 
sary that workmen “ride” the pipe to 
guide it into place and prevent it from 
snagging. One half the total pipe line, 
or 300 ft., was thus welded and placed 
from the north shore. It was not neces- 
sary to construct a scaffold on the 
south shore, as the level of the pipe 
line was but 15 ft. above the surface 
of the ground and a hill approximately 
60 ft. to the rear of the tower offered 
an excellent position from which to 
work. 

When the bridge was completed and 
the 18-in. pipe placed, the camber on 
the pipe was adjusted for 2 ft. ata 
temperature of 60° F. 
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West elevation of pipe line bridge across Red River 
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Distribution manifold at Sour Lake, Texas, station of Gulf Refining Company 


Problems of Oil Dispatching 





Seemingly gigantic task of routing millions of barrels 
of oil annually through a maze of pipe lines becomes 


routine work except for special details 


Chief Oil Dispatcher, Gulf Refining Company, 
Houston Pipe Line Division 


PPROXIMATELY 90 percent of 
the crude oil produced is trans- 
ported from field to refinery through 
underground pipe lines. The other 10 
percent is moved by tankship, tank 
car, barge, or tank truck. Thousands 
of miles of pipe lines, ranging in di- 
ameter from 6 in. to 16 in., have been 
laid throughout the length and breadth 
of the country so that crude oil may 
be quickly and efficiently moved from 
the point of production to refining 
centers. To the uninitiated the routing 
of millions of barrels of oil annually 
through this maze of arteries may 
seem a gigantic task. In one sense this 
is true; on the other hand to him whose 
daily task it constitutes—the oil dis- 
patcher—it has become more or less a 
matter of routine. To such, then, 
these words are not addressed, rather 
to those in kindred lines of the indus- 
try who may not be conversant with 
the problems involved but who may 
want to become familiar with them. 
_ Suppose we begin with the oil after 
its arrival at the producer’s tanks and 
follow it to its destination; this should 
give us a clear idea of the importance 
of the oil dispatching department of 
an oil company and the duties of the 
men who comprise its personnel. 


Before the producer turns oil into 
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By W. L. SLOAN 


these tanks, the pipe-line gauger has 
strapped each tank and from such 
measurements the tank tables are made, 
from which can be determined the 
number of barrels contained in the 
tank when the surface of the oil is 
at any given height. Copies of these 
tables are given the producer, the pipe- 
line department of the company tak- 
ing the oil, and the accounting de- 
partment. 


After the producer has filled his in- 
itial tank, the gauger for the pipe-line 
company inspects the oil to determine 
if it is “pipe-line oil.” The oil being 
of the proper specification, the pipe- 
line gauger and a representative of the 
producer together gauge the tank and 
lock the gate valves between the sev- 
eral tanks to obviate the possibility of 
pumping oil from a tank other than 
the one intended. 

The oil now enters the gathering 
system, which usually consists of an 
8-in. or 10-in. main line and 2-, 4-, 
and 6-in. laterals, and is moved to 
storage tanks at the pipe-line station 
by gravity, suction, or field pumps, as 
the case may be. As the oil is being re- 
ceived the gauger at the pipe-line sta- 
tion is in constant communication 
with the field gauger. He knows at all 
times what leases are pumping and the 





number of barrels he should receive 
each hour. Any discrepancy between 
the amount pumped by the field sta- 
tions and the amount received by the 
main station usually is immediately 
discernable, but as a safety measure a 
checkup is made each day at 7 a.m. At 
the receiving station hourly gauges are 
taken on the tanks and reports are 
submitted to the dispatcher at com- 
pany headquarters so he can follow the 
movement of the oil and be in posi- 
tion to locate any discrepancy. The 
dispatcher thus at all times must have 
at his finger tips, so to speak, a knowl- 
edge of the entire pipe-line system. 
His duties make it imperative that he 
know the capacity of all pumps, tanks, 
and lines that are in use at each sta- 
tion, the gravity of the oils being 
pumped, and the percentage of water 
and sediment, and he must be able to 
figure displacements, issue instructions 
as to which tanks to use and the pres- 
sure to be carried, and check the flow 
of oil through the system. 

The writer has found it helpful to 
have in his office a large chart or map 
of the company’s system on which are 
spotted all stations and tanks. By using 
large-headed pins of various colors a 
visible record of the different grades 
of oil can be maintained. Only a glance 
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at the map is required to determine 
what grade of oil is contained in each 
tank. If that grade of oil is pumped 
from the tank and another grade 
pumped in, the pin is replaced by one 
of another color. 

In the early days of the industry 
oil dispatching was not so complicated 
as it is now. There were but two grades 
of crude, “light” and “heavy”. Today 
there are many grades and they must 
not be mixed, so the oil must be 
pumped in blocks. As an example of 
how this is accomplished let us as- 
sume that the trunk line is filled with 
Panhandle crude for a distance of 500 
miles and it is desired to pump West 
Texas crude. The dispatcher issues an 
order to the engineer and operator at 
the No. 1 station to discontinue pump- 
ing Panhandle crude and begin pump- 
ing West Texas crude as soon as ready 
and notify headquarters when he has 
done so. When notified that the move- 
ment of West Texas crude has begun 
the dispatcher will begin figuring the 
line displacement between the No. 1 
and the No. 2 stations. The hourly 
gauges supplied by the station gauger 
serve as the basis for these calculations. 
When the first of the West Texas crude 
reaches the No. 2 station the dis- 
patcher instructs the operators at that 
station to turn the stream into an 
empty tank, specifying the tank. The 
No. 2 station continues to pump Pan- 
handle crude until sufficient West 
Texas crude has accumulated in the 
station’s working tanks to begin the 
displacement. At that time the No. 2 
station is given instructions to discon- 
tinue pumping Panhandle and begin 
moving West Texas crude. The dis- 
patcher must now calculate the dis- 
placement between No. 2 and No. 3 
stations and repeat the procedure be- 
tween the various stations until the oil 
reaches its destination. Long before a 
certain grade of oil has reached its des- 
tination, however, other grades usually 
have been started on their journey, and 
so it frequently happens that several 
grades of oil are being pumped through 
the system simultaneously. 

The dispatcher’s office, too, serves 
as a clearing house for the repair of 
leaks or breaks in the line. A break re- 
veals itself by a drop in station pres- 
sure. Upon noticing this pressure drop 
the engineer in charge shuts-down the 
pumps and notifies the dispatcher, who, 
in turn, issues instructions to both the 
pumping and receiving stations to start 
the suction pumps. The oil is thus 
pulled from the break in both direc- 
tions. Simultaneously instructions are 
given to send line riders to locate the 


break. 














W. L. SLOAN 


was a railroad telegrapher at Mc- 
Leansboro, Illinois, before entering 
the oil business. He followed the oil 
boom at Spindletop the early part of 
the century, and in 1903 joined the 
staff of the “Gulf” as a telegrapher 
at the Sour Lake, Texas, station. The 
following year he was transferred to 
the company’s Batson station. In 
1905 he was moved to the main of- 
fice, then in Beaumont, and made 
chief oil dispatcher, the position he 
has held since. 























It is the duty of the engineer in 
charge of the pumping station first to 
examine manifold gate valves, pressure 
gauge line, and the strainer box to de- 
termine if the trouble is at the station. 
Sometimes it is. Frequently a drop in 
pressure results from an obstruction 
in the strainer, which is in the suc- 
tion line between the station and the 
manifold. If the trouble is not found 
at the station, the line riders are sent 
out, and when the break is found its 
location is reported by telephone. Most 
pipe lines are paralleled by a telephone 
line and the line riders are equipped 
with telephone test sets. Breaks usu- 
ally are in the form of a split joint or 
a parted line. After repairs have been 
made it is necessary to re-gauge the 
tanks at the pumping and receiving 
stations, and the amount of oil taken 
from the line by the suction pump is 
reported to the dispatcher so that he 
will know approximately the volume 
required to refill the line. 

Small leaks that result from rust 
holes do not affect station pressure but 
reveal themselves in another manner. 
A shortage that otherwise cannot be 
accounted for is attributed by the dis- 
patcher to a leak and line riders are 
instructed to cover the system. Usually 
the leak when found can be repaired 
temporarily by a pipe-line clamp or 
saddle and the line returned to full ef- 
ficiency until a permanent repair can 
be made. . 


The leak temporarily repaired 
construction foreman makes an las 
tion to determine what the next in 
shall be. Should he decide 4 Section of 
pipe must be replaced, the dispatcher 
after conferring with the division sy, 
perintendent, consults his profile bse 
to ascertain the contour of the coun. 
try where the replacement is to be 
made. If the leak is at the top of 4 
hill suction pumps can be put into 
operation at the pumping and receiy. 
ing stations, drawing the oil away 
from the break, which then can be te. 
paired without loss of oil. More often 
however, the break will be found to 
have occurred at a low point in the 
line and it will be necessary to Spot a 
water plug. The task of determinin 
the amount of water required falls to 
the dispatcher and it is his duty, also, 
to issue the subsequent orders. At his 
instructions the pumping station js 
shut-down and a line scraper inserted, 
The pumps are then started, pumping 
water through the line behind the line 
scraper. When sufficient water has been 
pumped, the station is again shut-down 
for the insertion of another line 
scraper, whereupon the pumps are 
started and continue pumping until 
the water plug is spotted. The station 
is then shut-down and the construc- 
tion foreman and his crew can proceed 
to make the repair. 


the 


The repair made and pumping re- 
sumed, the line riders follow the scrap- 
ers into the receiving station, where 
samples of the oil are examined to de- 
termine if any water-oil mixture re- 
mains in the line, in which event it is 
turned into a separate tank, the water 
settled and drawn-off, and the oil re- 
turned to the working tank. 

While the dispatcher is thus keeping 
constantly in contact with the move- 
ment of oil through the system, he 
must also at all times be in clos 
touch with the various refineries to 
know their requirements and see that 
they are filled. 

The dispatcher’s office is never 
closed, the wires never silent for long. 
One shift of telegraphers succeeds an- 
other, but the “job” goes on 24 hours 
a day and seven days each week. The 
flow of oil is continuous and in the 
key city, or headquarters, the dis- 
patcher must always be on duty check- 
ing and switching, directing the flow 
of oil into the proper channels, for he 
is the man responsible for its safe jour- 
ney from the point of origin to the 
numerous refineries that make it into 
fuel for consumption throughout the 
world. 
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ALUABLE data on _polished-rod 
loads of pumping wells have been 
obtained by production companies and 
oil-well equipment manufacturers. In 
the literature, however, there is little 
if any evidence of accurate data hav- 
ing been recorded on cable loads dur- 
ing cable-tool drilling. One of the 
principal reasons is the fact that very 
few of the strain gauges and weight 
indicators now in use for measuring 
static and polished-rod loads are suit- 
able for accurately indicating and re- 
cording the sudden changes in the 
cable load during the drilling motion. 
It is the purpose of this article to 
describe briefly the weighing of cable 
loads by a Kemler Well Weigher dur- 
ing the drilling of a well near Wash- 
ington, Pennsylvania, and to discuss 
the nature of the data obtained. No at- 
tempt will be made to describe the well 
weigher in detail as this has been done 
Previously’. The instrument consists 
primarily of a magnetic strain gauge 
and photographic recording equipment. 
The strain gauge is shown in Fig. 1 


1Transactions A.I.M.E., Vol. 114 (1935). 
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Fig. |. Method of installing strain 
gauge in cable-tool drilling line 
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satisfactory hitch and number of strokes per minute 
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mounted between the cable hitch and 
the temper screw in such a way as to 
support the total cable load in com- 
pression. No special equipment is re- 
quired to mount the strain gauge in 


this manner other than the links and 
rod as indicated in Fig. 1. 

Before discussing the results ob- 
tained from weighing the cable loads 
under different drilling conditions, it 
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the operating conditions necessary for 
the most efficient drilling. 


Stress-versus-stroke diagrams Were 

















































































































































12,000 S 
— taken on the well at three different 
drilling speeds with normal hitch and 
8,000 a loose hitch. The speeds are referred to 
Normal Hitch Loads in the figures as normal, faster, and 
4,000 slower. Normal speed and hitch as used 
Max 23,850* in this connection refer to the s 
, ' peed 
19.29 9.PM. (Normal) Min. 8,300* and hitch regarded as the most satis. 
e) Drillin factory for drilling by the driller on 
the job at the time of weighi 
Card *1 Impulse 8400 * Shing the 
’ well. 
should be pointed out that in cable- — 
tool drilling the present practice is for TABLE | 
the driller to determine the best drill- Well Data 
ing speed and hitch on the basis of Depth (at time of weighing) ————————————_—_—_—___—___—_-_—__—-_—__-______ ~ 6722 ft. 
° , Cable, total length ee 6672 ft. 
judgment supported by experience. Al- lower section—4000 ft. of 1-in. H.C. _ 6400 Ib. 
though this method has proved to be upper section—2672 ft. of 1-in. I.W.C.. _ 4270 Ib. 
satisfactory, as is evidenced by the re- Modulus of IW paeneesecennesetinerecnensenatientirtmanentnettet antes 13 X 108 
sults obtained, it is of interest to study sso 7 ag Se ~ 16 X 108 
the variation of cable loads with small se sor uta eee vwwnnnnnnnenenneemm 146 Ub, per fit. 

; ae 2 en EE | Se ae TEC ire eit aoa — 1.73 Ib. per ft. 
changes in drilling speed and hitch. a a ale a itd ise 0.407 0, jn 
This information is not only of definite Net area of 1-in. 1.W.C... optimism 0.470 . in 
value in determining the best operating elit IRE: sirscinsteneinsinsiorscsmnenneoutsininnnsineytaninecsinmiesansiceiascammanntitntin (approx.) 500 Ib. 
speed and hitch from the standpoint —. seseeenemamanmnenen —_——— ~ a 

— -_ eeeecen ewww ee conn nnn n nna nn nnn eee eee n. 
of duty on drilling equipment, but can Oe . 
be used as a basis for studying the Diameter a a 4'/, in. 
drilling motion. An intelligent study . Weight anomerrenneoreenmnns fageNeR.) 2600, 
of the effect of operating conditions on en aguag-capiate™amaaauamaaetmaaaamaana tae aaceacenastnaanaata adamant (approx.) 500 Ib, 
: og Walking beam stroke icareanceccescrcieliaboien: aa 
the drilling motion together with a Normal hitch, 
study of the most effective drilling walking beam in down position — 
: KE nee ak Sy UN ONIN es 8 ft. 
motion as revealed by the drilling rate Nissend dilline wiel . seieiis 
should provide a basis for determining | ee 
> .75 S€C. +25 sec.—- Data Taken 
24.000 A Typical cards taken under the con- 
, / ditions outlined are shown in Figs. 2-7. 
il A study of the card diagrams shows, in 
20,000 general, the change in magnitude of 
( \ the maximum and minimum cable 
loads together with change in load 
16,000 8g 
resulting from the tool striking the 
12.000 formation. This change is of particular 
"Minesl interest in a study of the drilling mo- 
tion. This change in load is referred to 
§ 
6,000 — as the drilling impulse. 
Normal Hitch Loads By comparing the magnitude of the 
4,000 ‘ as ( Max 25,000 * drilling impulse in Fig. 2 with thi 
OS.PM. (Faster a 7 # 
Min. 8,000 
0 ee ——~~~ aaa 
Drilling 
Card #2 Impulse 15,400* Fig. 3 
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shown in Fig. 3 it will be seen that the 
value changes from 8400 Ib. to 15,400 
lb. or nearly 100 percent for a change 
in speed from 19.29 s.p.m. to 20 s.p.m. 
A similar comparison of the corre- 
sponding values in Fig. 2 and Fig. 4 
shows a change from 8400 Ib. to 7400 
lb. for a decrease in speed from 19.29 
s.p.m. to 19.17 s.p.m. 

A study of the conditions shows 
that the large increase in drilling im- 
pulse when the speed is increased above 
normal was no doubt the result of a 
change in speed that established a 
closer agreement between the drilling 
speed and the natural frequency of the 
cable and tools. This conclusion is sub- 
stantiated to a great extent by the 
calculation given below on the de- 
termination of the natural frequency 
of the cable and tools. The values used 
in the calculation are given in Table 1. 


Sat 
Va 
Where S,, = wat 


"Tt 2 ae 


W = Weight 
K = Spring constant 
q = Weight of cable per unit 
length 


—_— 


*Timoshenko ee ; Sloe, 0° 
pp. 314, = 9A Lessels, ‘Applied Elasticity, 


ie Te 


Fig. 5 


THE PETROLEUM ENGINEER, Feb., 1939 


L = Length of cable 











g — Gravity 
__ 14000000 X 0.42 
6672 XK 12 
= 73.4 lb. per in. elongation 
3000 + 3224 ' 
Sst = 73.4 = 84.8 in. 
_— 
T = 20 9/848 — 2.95 sec. 
\ 386 
60 60 
F= TF =T95 20.3 s.p.m. 


It should be noted that the above 
calculation does not give an exact solu- 
tion as pointed out in the reference but 
does give an approximate solution 
when the ratio of the mass of the cable 
to that of the tools is not too great. 


Fig. 4 
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It is well known that the life of the 
sucker rods and associated equipment 
in some pumping wells operated at 
some speeds is short compared to that 
at other speeds. Upon analysis it was 
found that in certain wells the pump- 
ing speed conformed closely with the 
natural frequency or some multiple of 
the natural frequency of the rod stririg 
and pump. 

In cable-tool drilling the most desir- 
able speed is one that approximates the 
natural frequency of the cable and 
tools or some simple multiple or frac- 
tion of the natural frequency, such as 
one-third, one-half, or two. At these 
speeds the amplitude of the tool move- 
ment can be several times that of the 
walking-beam stroke, assuming the 
hitch is suitable and the stroke motion 
is approximately simple harmonic mo- 
tion. Large movement of the tools 
should cause a greater impact between 
the tool and formation, corresponding- 
ly increasing the rate of drilling. In 
the well on which the cards shown 
were taken, the hitch was so made that 
the tools were approximately 8 ft. 
above the formation. This means that 
the tools must have traveled at least 
8 ft. above the static position, a mini- 
mum total travel of 16 ft. This as- 
sumes that the tools were in phase with 
the walking beam, which is very im- 
probable, so that the total amplitude of 
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Fig. 6 





the tool travel exceeded 16 ft. for a 
walking beam stroke of 32 in. or a 
ratio of travel greater than six to one. 


A comparison of the cards shown in 
Figs. 2, 3, and 4 and those in Figs. 5, 
6, and 7, respectively, shows in general 
the effect of a change in hitch. The 
speeds are very nearly the same in Figs. 
2 and 5 so that the difference between 
the drilling impulse of 8400 lb. and 
6000 Ib. as shown is primarily the re- 
sult of a change in hitch of 1 ft. 


A detailed study of the cards in light 
of the theory involved reveals valuable 
data on the mechanics of cable-tool 
drilling. For example, the time phase 
relationship between the tools and the 
walking beam can be determined ac- 
curately by considering the time re- 
quired for the impulse to travel the 
length of the cable. By subtracting 
this interval from the time shown in 
the cards from the beginning of the 
up-stroke to the start of the drilling 
impulse, the phase difference between 
the tools and walking beam can be ob- 
tained in terms of time. The time in- 
tervals between different points on the 
diagram were determined from a tim- 
ing wave recorded on the original card. 
The timing wave was recorded simul- 
taneously with stroke motion by means 
of a timing device of the vibrating- 
reed type built into the recording 
mechanism. 


To obtain a true picture of the 
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variation in cable load with respect to 
magnitude and time phase relation- 
ship, an instrument without damping 
or lag effects must be used, as the varia- 
tions in cable load during the stroke 
motion correspond to rather high fre- 
quencies. In addition the strain element 
or part of the instrument subjected to 
the cable load must be very rugged in 
order to withstand the impacts im- 
posed by the drilling impulse. 


The principal disadvantage of a 
strain gauge of the mechanical type for 
this service is the fragility of the re- 
cording mechanism. This character- 
istic is inherent in the mechanical type 
of instrument, because the recording 
parts must be light in order to be sensi- 
tive and at the same time they must 
be mounted directly on the strain 
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° M in. 8,200 # 
Drilling 
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36 





gauge, which is subjected to the im- 
pact loads. 

The disadvantages in using an in- 
strument of the hydraulic type for 
measuring sudden changes in load are 
the cushion effect on the peak loads to- 
gether with the damping and lag in the 
recording mechanism. The introduc- 
tion of a bellows element between the 
walking beam and the cable results in 
a shock-absorber effect on the loads, 
and therefore a reduction in magni- 
tude. The compressibility of the liquid 
column together with the expansion of 
the connecting tubing and the inertia 
of the recording pressure gauge result 
in damping and lag effects in the re- 
cording mechanism, which add to the 
shock-absorber effect introduced by the 
strain element. 

The Kemler Well Weigher is par- 
ticularly suitable for weighing loads of 
the type encountered in cable-tool 
drilling, because of its sensitivity and 
ruggedness. The combination of 4 
magnetic strain gauge and_photo- 
graphic recording mechanism elimi- 
nates virtually all damping and lag ef- 
fects, as there are no moving parts ex- 
cept the oscillograph element. The only 
part of the instrument connected to 
the cable is the strain gauge itself, 
which is very rugged. The recording 
mechanism is a separate part of the in- 
strument and can therefore be placed 
at some point remote from the moving 
parts of the drilling rig. 


Fig. 7 
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Determination of Salts in Crude Oil 


Part 2 


METHODS OF EXTRACTION OF SALTS FROM THE OIL 


By C. H. M. ROBERTS, Director of Research 


R. W. STENZEL, Research Staff, Long Beach Laboratory 
Petroleum Rectifying Company of California, Los Angeles 


N Part I'*, the general problem of 
| the determination of salts in crude 
oils was considered in some detail and 
the methods employed in the various 
analytical procedures were critically 
discussed. 

It is now proposed to present the re- 
sults of tests of various representative 
methods and to describe in detail those 
methods that, in our opinion, are most 
suitable for general use. The general 
form of discussion, as regards division 
of subjects, will follow that employed 
in the previous article. 


Samples and Sampling 


Before proceeding with the detailed 
discussion of extraction and analysis of 
salt-containing oils, we present some 
observations made in the course of this 
work, which indicate forcibly the kinds 
of changes that may occur in hetero- 
geneous systems of the sort under dis- 
cussion. 


A sealed sample of salt-containing 
oil from the West Branch field, Michi- 
gan, was shipped to Petreco’s Long 
Beach, California, laboratory. Its prop- 
erties, as reported from the field, are 
given in the first line of Table 2. Upon 
receipt at the laboratory, the sample 
was thoroughly mixed and an average 
sample tested for gravity, cut, and salt 
content. The results of this test are 
shown in the second line of the table. 
It is seen that the sample differs only 
in B.S. & W. content from that re- 
ported from the field, this difference 
being due to differences in methods of 
determining cuts. The field sample was 
diluted 50/50 with benzol, whereas in 
the laboratory the carbon disul phide- 
gasoline mixture used for waxy oils 
was employed. The latter mixture gives 
lower cuts because better separation is 
obtained. After one month in the lab- 
oratory, during which time the sample 
was frequently mixed and opened for 
withdrawal of test samples, its prop- 
erties had changed to those shown in 
the third line of the table. It should be 
noted that these changes occurred de- 
spite the exercise of usual precautions 
tO prevent evaporation losses. The ab- 
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Biographical sketches and 
photographs of the authors 
will be found on page 35 of 
the January issue of The Pe- 
troleum Engineer, in connec- 
tion with Part 1 of this series. 











normally low salt content of the third 
sample was probably due to separation 
of salt crystals in the form of a scum, 
which adhered tenaciously to the con- 
tainer. As shown in line four, the 
chloride content of the oil calculated 
from analysis of West Branch brine 
was almost exactly that found in the 
sample as received. This was consist- 
ent with the observation that this oil, 
as handled in the field and as received 
at the laboratory, contained only 
emulsified water particles, having the 
salinity of normal field brine. After 
one month of use and exposure, con- 
tinued evaporation of water had caused 
formation of swarms of chloride crys- 
tals in the oil. As an interesting com- 
mentary on these changes, it may be 
noted that emulsions formed during 
the extraction procedures were resolved 
much more readily on the sample con- 
taining salt crystals than on a similar 
sample containing brine particles only. 


Microscopic Examination 
As a preliminary step in examination 
of a crude oil, a microscopic examina- 
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tion of the oil is often informative, and 
has been routine in this laboratory for 
many years. By this means, the pres- 
ence and sometimes the nature of solid 
materials in the oil can be determined. 
In the hands of a skilled operator, the 
microscope can be made a useful ad- 
junct to the examination and analysis 
of crude oil for salts®'. It cannot, how- 
ever, be substituted for quantitative 
analytical determinations, so that its 
use is limited. It is often desirable to 
make photomicrographs of the oils in 
order to have a permanent record, but 
such records have little value unless 
they are accompanied by an interpre- 
tive discussion based upon direct ex- 
amination and manipulation of the 
sample photographed. Only in this way 
can clear distinctions be made between 
waxes, resins, and other dispersed solid 
organic matter and randomly shaped 
particles of dirt, sand, iron rust, car- 
bon, silica, volcanic ash, and the like. 
Similarly the presence, crystal habit, 
and sometimes the identity of dispersed 
crystalline inorganic matter may be de- 
termined. In oils that have been ex- 
posed, such as the West Branch sam- 
ple previously discussed, the presence 
of salt crystals in water drops and as 
discrete particles in the oil is easily 
demonstrated. A typical photomicro- 
graph of such a sample is shown in 





+Numbers refer to articles listed in the 
bibliography at the end of this installment. 





brine analysis 








TABLE 2 


Change in Properties of Oil 
Lab. sample D-753, West Branch, Michigan 


Gravity 
°A.P.I. at B.S. & W., 
Date 60° F. percent 
1. 11-10-37 33.0 0.7-0.9 
approx. 
2. 12- 1-37 32.9 0.4 
5. 1- 4-38 0.15 
4. Calculated salt from 0.4 


*p.t.b. = lb. NaCl per 1000 bbl. (42 gal.) of oil. 


Total 
chlorides, Microscopic 
p.t.b.* examination 
272-327 
275 All water-in-oil emul- 
sion. No salt crystals. 
18 Some water-in-oil 
, emulsion. Many salt 
crystals. 
277 
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Fig. 2b, together with a companion 
photomicrograph of the original oil, 
Fig. 2a, containing emulsion particles 
only. 


Methods for Extraction of Salts 
from the Oil 


The Petroleum Rectifying Company 
of California for a considerable time 
has used several methods for salt ex- 
traction that were developed in our 
laboratories and have given entirely 
satisfactory results. The object of the 
present investigation was to learn 
whether other solvents and operating 
conditions would provide a simpler or 
more generally applicable procedure. 

In the development of suitable meth- 
ods for the analytical extraction of 
salts from crude oils, the factors that 
appeared to require special investiga- 
tion were: 

a. Use of oil-soluble diluents and 

mutually soluble solvents. 

b. Use of demulsifying chemicals. 

c. Conditions of mixing of oil and 

water. 


For reasons discussed in Part I of 
this paper’*, the only extraction meth- 
ods that have been seriously considered 
as suitable for general use are those in 
which the centrifuge is employed for 
separation of the aqueous extract. The 
justification of this view rests upon a 
background of considerable experience 
and will be demonstrated by tabulated 
results of gravity versus centrifugal 
separation experiments. In comparing 
the effectiveness of diluents, mutual 
solvents, demulsifying chemicals, etc., 
centrifugal separation was used 
throughout, in order to accelerate the 
separations and to permit quantitative 
comparison of results. 


a. Use of Oil-Soluble Diluents and 
Mutually Soluble Solvents 


The equipment used in investigating 
the effect of various solvents and dilu- 
ents was the piston emulsifier shown as 
Fig. 1 in Part I of this paper. The mix- 
ture employed was as follows: 50 ml. 
of crude oil, 75 ml. of the solvents 





Fig. 2b 





shown in Table 3, and 75 ml. of water. 
These components were mixed and 
heated to 175 or 185° F. in a water 
bath, were tightly emulsified by 15 
strokes of a tight-fitting piston, trans- 
ferred to centrifuge tubes, and cen- 
trifuged for 10 min. at 1800 r.p.m. 
(radius of swing of centrifuge 11 in.). 
The two crude oils employed were 
chosen to represent extreme types, 
West Branch, Michigan, oil being a 
high-gravity, low-viscosity, waxy oil, 
whereas Huntington Beach, California, 
oil is a low-gravity, high-viscosity, as- 
phaltic oil. Xylol was chosen in pref- 
erence to benzol principally because of 
its higher boiling point (sce also Part I 
of this paper**). 

Results of these experiments are 
shown in Table 3, from which it can 
be seen that, in general, quite different 
degrees of stability are exhibited by 
emulsions in the two oils tested. The 
use of exclusively oil-soluble diluents 
leads to formation of emulsions of 
greater stability than those formed 


when mutually soluble solvents are 
also present. Even in the latter cas 
however, the effects of such solvent, 
are highly specific, as indicated by re. 
sults of the last three combinations 
given in the table. It therefore appeared 
highly desirable, if not absolutely nec. 
essary, to modify the procedure in 
order to provide for positive resolution 
of the residual emulsion. 


b. Use of Demulsifying Chemicals 


In applying demulsifying chemicals 
to aid in resolving emulsion in salt ex. 
traction systems, care must be exercised 
to see that the compounds chosen do 
not affect the analytical results. As 
previously discussed, compounds that 
affect the pH or total acidity of the 
system, or that may react with alka. 
line earth compounds in the brine, 
should not be used. Among the most 
readily available compounds suitable 
for the purpose are materials produced 
by the Tretolite Company, of which 
the following were chosen for test: 
R-1, R-2, N-13, J-28, L-10396, all of 
which are commercially available. In 
the following tests, the effort was made 
to avoid the use of mutually soluble 
solvents by substitution of a suitable 
Tretolite. That this was unsuccessful 
is shown by the results of tests 1-5 in- 
clusive, in Table 4. Further tests were 
then made, employing the best solvent- 
diluent combination previously devel- 
oped and L-10396, which had proved 
to be the chemical best suited to our 
needs. 














TABLE 3 
Effect of Diluents and Mutual Solvents on Emulsion Stability 
Oils 
ETRE D-789 
Field Ss West § Hunt. 
| Branch, | Beach, 
| Se ees aie eee _... Mich. Calif. 
NN ty: SEC 33.5 19.6 
ee ean 0.15 0.9 
Chloride content, p.t.b. 185 95 
Expt. Residual emulsion, 
no. Solvents (total vol. 75 ml.) percent 
1. Xylol 75 mi. 37.5 49.5 
2 Chlorex 75 ml. 79.0 one 
3 Carbon tetrachloride 75 ml. 39.0 on 
4. Xylol 60-67.5 ml.—CS, 15-7.5 ml. 18.0 42.5 
5. Xylol 60-67.5 ml.—CCl, 15-7.5 ml. 18.5 49.5 
4 Xylol 67.5 ml.—den. alcohol 7.5 ml. 0.2 — 
7 Xylol 50 ml.—acetone 25 ml. ie 0 
8. Benzol 50 ml.—acetone 25 ml. oS atin 
9.  Xylol 67.5 ml.—acetone 7.5 ml. 0.2 22.5 
10. Xylol 67.5 ml.—n-amyl alcohol 7.5 ml. 40.0 0 
11.  Xylol 67.5 ml.—sec-butyl alcohol 7.5 ml. 17.5 0 
12. Xylol 60 ml.—acetone 7.5 ml.— 
sec-butyl alcohol 7.5 ml. 9.0 0 
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In these experiments the oils used 
were the same as in the previous work. 
The procedure was to emulsify a mix- 
ture of 50 ml. oil, 75 ml. distilled 
water, and 75 ml. solvents, which had 
been heated to approximately 180° F. 
Emulsification was accomplished in the 
piston emulsifier, using 30 strokes of a 
tight-fitting piston. The emulsion was 
then transferred to centrifuge tubes, 
one drop of a 10 percent xylol solution 
of Tretolite being added to each tube. 
The tubes were then rather vigorously 
shaken to mix the chemical and allow 
time for resolution of the emulsion. 
They were then centrifuged for ten 


c. Conditions of Mixing of Oil 
and Water 


In the course of a varied program of 
tests designed to develop the most fa- 
vorable conditions for salt extraction, 
a number of apparently secondary fac- 
tors were found to affect materially 
the ease or degree of extraction and 
separation. For example, as between 
emulsifying the mixture of oil, water, 
and solvents at room temperature and 
then heating to 180°, compared to 
heating the mixture before emulsifica- 
tion, the latter procedure produced 
uniformly better results. In addition, 





">= 


Solvents 

Xylol 75 ml. 

Xylol 75 ml. 

Xylol 75 ml. 

Xylol 75 ml. 

Xylol 75 ml. 

Xylol 67.5—sec-butyl alcohol 7.5 
Xylol 70 —sec-butyl alcohol 5.0 
Xylol 70 —amylic alcohol 5.0 
Xylol 70 —n-amy] alcohol 5.0 


wenanavaryene3f 





TABLE 4 


Effect of Solvents, Diluents, and Demulsifying Chemicals on 
Emulsion Stability 


eee 
EE renee 


aah co desing sss Ciesla Silas eedatoba ial 








Oils 
siisaistainisaa ole D-789 
alee ; ; West ; Hunt. 
Branch, Beach, 
— Mich. Calif. 
Residual emulsion, 
Tretolite percent 
R-1 | ae 
R-2 16.0 sstedea 
N-13 243 47.5 
J-28 9.3 caiaiae 
L-10396 trace 37.0 
L-10396 — £«“peeee 
L-10396 0 0 
L-10396 0 5 
L-10396 4.5 








min. at 1800 r.p.m. Results of these 
experiments are shown in Table 4, re- 
sults being stated as percentage emul- 
sion not resolved. From these results, 
the superior effects of the mixture of 
L-10396 with mutual solvents are ap- 
parent. 

At a somewhat later stage in the 
work, an additional limitation of de- 
mulsifying agents was encountered in 
connection with determination of chlo- 
rides in the aqueous extract. This diffi- 
culty arose when using Tretolite 
B-489, a type of compound that form- 
erly had been used in salt extraction 
analyses. In presence of alkaline brines 
containing low concentrations of alka- 
line earth salts, B-489 caused inter- 
ference in determination of chlorides 
by the Mohr method. This behavior of 
the B-489 type of compound indicated 
the necessity for using one that is sub- 
stantially insoluble in, as well as non- 
feactive with, brines, and this and pre- 
Viously stated requirements were met 


by use of the compounds listed in 
Table 4, 


THE PETROLEUM ENGINEER, Feb., 1939 


quicker and cleaner centrifugal separa- 
tion is produced when the emulsified 
mixture is given an additional heating 
after emulsification and before centri- 
fuging. The experiments upon which 
these conclusions were based were nec- 
essarily more or less qualitative, but 
the indications from a number of tests 
on various types of oils were unmistak- 


able. 


The conditions and degree of mixing 
and agitation suitable for maximum 
salt extraction were the subject of 
numerous experiments. Although, from 
previous experience, it was felt that 
the most satisfactory extraction meth- 
ods are those employing the piston 
emulsifier for mixing the components 
of the system, parallel experiments 
were made using separatory funnel 
shaking, all separations being made 
centrifugally. In judging’ results of 
various extraction procedures, chloride 
determinations were made on the aque- 
ous extracts. The numerical values in 
Table 5 are pounds of NaCl per 1000 
bbl. of oil (p.t.b). The same mixture 
of oil and solvents was used in all 
tests, the variable being the kind and 
duration of agitation. 

As a result of the extensive experi- 
mental work performed on extraction 
methods, of which the tabulated results’ 
already given are merely typical exam- 
ples, the following procedure was 
adopted as being satisfactory for all 
types of oil tested to date: 


Experimental Extraction Procedure 


1. Mix 50 ml. oil, 75 ml. distilled 
water, 70 ml. xylol, 5 ml. sec- 
butyl alcohol, and 2 drops of a 
10 percent xylol solution of 
Tretolite L-10396. Note: Only 
the oil sample requires accurate 
measurement, preferably by 
pipette. 

2. Heat mixture five min. at 180° 
F., in a piston emulsifier cylin- 
der. (See Fig. 1, Part I of this 
paper.) 

3. Emulsify with 30 strokes of a 
tightly fitting piston and trans- 
fer to centrifuge tubes. 

4. Rinse emulsifier with 5 to 10 ml. 
xylol and add to tubes. 

5. Heat tubes five min. at 180°F. 

6. Centrifuge ten min. at 1800 
r.p.m. (11-in. radius of swing). 








TABLE 5 
Effect of Degree of Emulsification on Salt Removal 
A. West Branch oil—Sample No. D-753-4—NaCl 185 p.t.b. 
Expt. Salt extracted, 
no. Equipment Agitation p.t.b. 
1. Piston emulsifier 5 min.—very loose piston 164 
2. Piston emulsifier 15 strokes—tight piston 180 
3. Piston emulsifier 30 strokes—tight piston 185 
4. Separatory funnel 7 min. shaking 155 
5. Separatory funnel 7 min. shaking 158 
B. Huntington Beach oil—Sample No. D-789—NaCl 95 p.t.b. 
Expt. Salt extracted, 
no. Equipment Agitation p.t.b. 
6. Piston emulsifier 30 strokes—tight piston 94.4 
7. Separatory funnel 6 min. shaking 84.5 
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7. Siphon aqueous layer. Recentri- 
fuge and record volume of resi- 
dual B. S. & W. in tubes, cor- 
recting the titration value for 
this residue. 


This method has proved satisfactory 
in extracting and separating emulsions 
of oils of the types shown in Table 6, 
which constitute a sufficiently wide va- 
riety to lend confidence that the 
method can be applied to oils of all 


The salt values, when corrected for 
concentration due to evaporation of 
the oil, became approximately 227, 228, 
and 225; an average of 226 plus or 
minus 1.3 p.t.b., giving recovery of 
94.7 percent of the known salt con- 
tent and reproducibility within ap- 
proximately 0.5 percent. 

In the third experiment in Table 7, 
the residual oil from extraction by the 
experimental procedure was subjected 








TABLE 6 
Oils Used in Development Tests 

Gravity, a = 

°A.P.1. Total cut, NaCl, 
Lab. no. Field and state at 60° F. percent p.t.b. 
D-753-4 West Branch, Michigan 33.5 0.15 185 
D-789 Huntington Beach, California 19.6 0.9 95 
D-726 New Mexico—refinery sample 32.6 0.1 
D-254 Tea tee .......... 26.2 0.1 
B-60 Oklahoma City, Oklahoma 36.0 3.2 
D-428 Kansas—refinery sample 38.4 1.6 154 
D-795 Signal Hill, California 25.9 0.9 
D-722 South Mountain, California 23.0 0.4 142 
B-397 Goose Creek, Texas__. 22.0 0.2 








types likely to be encountered in salt 
analysis. 


In order to judge the efficiency of 
the experimental extraction procedure, 
a synthetic salty oil was prepared. 
Signal Hill oil No. D-795 was used, be- 
ing repeatedly desalted until it gave a 
negligible test of chlorides. The oil was 
then tightly emulsified to a 1 percent 
water content using Signal Hill brine 
that had been fortified to approxi- 
mately 6.7 percent NaCl. Natural oil 
field brine was used in order to assure 
the presence of whatever interfering 
substances there might be in natural 
oil-brine systems. The fortified brine 
was analyzed for chlorides and the per- 
centage brine employed was such as to 
give a calculated sodium chloride con- 
tent in the raw oil of 239 p.t.b. This 
oil was extracted by a number of 
methods, with the results shown in 


Table 7. 


In examining the results of the an- 
alyses in Table 7, the progressive in- 
crease in salt content in the three ex- 
tractions by the experimental method 
was noted. These extractions had been 
made at intervals of about a day, so 
it was suspected that progressive evap- 
oration of the oil, due to repeated han- 
dling, shaking, and sampling, was re- 
sponsible for the apparent salt increase. 
Examination of the oil showed that its 
A.P.I. gravity had decreased from 
25.9° to 24.2°, a loss of 1.7° A.P.L., 
which corresponded to a volumetric 
loss of approximately 4.3 percent’®. 
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to three additional extractions, yield- 
ing the following results: second ex- 
traction 7.0 p.t.b., third extraction 2.6 
p.t.b., fourth extraction negative. These 
recoveries, added to the salt recovered 
by the first extraction (corrected for 
evaporation loss of oil), give a total re- 
covery of 234 p.t.b., which is within 
2 percent of the known original salt 
content. The two extractions by the 
Petreco L. B. method averaged 228 
p.t.b., which is 95.5 percent of the 
known salt content and within 1 per- 
cent of the average of the three de- 
terminations by the experimental 
method. The Blair method, on the 
other hand, recovered less than 78 per- 
cent of the known total salt content, 


and the ashing method recovered less 
than 15 percent of the total, 

In an effort to improve the percent. 
age recovery of salt by the experimen. 
tal extraction method, without the ne. 
cessity for laborious repeated extrac. 
tions of the oil, the number of emulsi. 
fying strokes employed in this method 
was a “sage “y to 50. In two 
sets of tests, the total salt 
a single extraction was momma by 
average of 114 percent to a total of 
96 percent of the known content, As 
this constitutes an appreciable jm. 
provement, the extraction procedure 
previously described was modified to 
employ 50 strokes instead of 30. 

As a final check on the comparative 
value of a number of salt extraction 
methods, six methods were tested on 
four widely different oils. The oils em. 
ployed are identified in Table 8, to. 
gether with their pert’nent character. 
istics and the results of their analysis 
for chlorides by the Mohr method. The 
extraction methods employed were a5 
follows: 

1. Petreco Experimental Method, 
This method has been described in de- 
tail above under the heading “Experi- 
mental Extraction Procedure”. As also 
previously stated, final specifications 
for emulsification procedure prescribe 
50 strokes instead of 30. 

2. Petreco L. B. Method. This 
method, which has been the “standard” 
procedure in the company’s Long Beach 
laboratory for nearly two years, is as 
follows: Mix 50 ml. benzol, 50 ml. oil, 
25 ml. acetone, and 75 ml. distilled 
water in graduate; heat to 140°F; 
emulsify thoroughly with tight-fitting 
piston; transfer to centrifuge tubes; 
rinse graduate with acetone and add 
rinsings to tubes; reheat tubes to 
140°F., and centrifuge ten min. at 
1800 r.p.m. If any emulsion remains, 
repeat heating and centrifuging, add- 
ing a small amount of a 10 percent 
benzol solution of Tretolite L-1039%, 











no. Procedure 

1. Petreco experimental method 
2. Petreco experimental method 
3. Petreco experimental method 
4. Petreco L. B. method (*) 

5. Petreco L. B. Method (*) 

6. Blair method'® 


oil and water) 
7. Ashing 





(*) Method subsequently described. 





TABLE 7 
Extraction of Synthetic Salty Oil 
Signal Hill oil D-795—NaCl 239 p.t.b. 


(modified by centrifugal separation of 











NaCl found, Recovery, 

p.t.b. percent 
Sa7 94.9 
232 97.1 

235 98.2 

FF 97.1 

224 93.9 

186 77.8 

35.0 14.7 
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pipette water from tubes and filter, fill 
tubes with benzol, heat, and recentri- 
fuge. The residual B. S. & W. should 
be less than 0.5 percent if separation 
has been good. If emulsion is greater 
than 0.5 ml., add a small amount of a 
10 percent benzol solution of Tretolite 
L-10396, shake, recentrifuge, and add 
recovered aqueous extract to first ex- 
tract. 


3. Petreco Houston Method. This 
method was developed in our Houston 
laboratory to meet requirements for a 
rapid and accurate method for plant 
control tests. This method is as fol- 
lows: 25 ml. of the oil sample are 
measured into a 100 ml. centrifuge 
tube (preferably by a pipette, which 
may then be rinsed with the benzol to 
be added), then 25 ml. of benzol and 
50 ml. of distilled water are added. 
Only the oil sample need be accurately 
measured. One drop of a suitable de- 
mulsifying compound, such as the 
Tretolites X-20 or L-10396, is added 
to the mixture, and the tube is heated 
in a water bath to about 140° F. and 
then vigorously shaken for one min. 
The heating and shaking procedure is 
repeated several times. The tube is then 
centrifuged and the water layer re- 
moved either by a siphon or by a sepa- 
ratory funnel. A second washing of the 
oil is then made by adding 50 ml. of 
water and again shaking the mixture 
vigorously. The water layer is then 
withdrawn, the two aqueous extracts 
combined, and the chlorides titrated. 
Attention is invited to the fact that 
this is a dual extraction method, which 
imparts to it the high efficiency ob- 
served, 


4. Barnsdall Method, as published 
by Puckett’. In this method a hot mix- 
ture of oil, benzol, and distilled water 
is shaken ten min. in a separatory fun- 
nel, transferred to centrifuge tubes, 
heated if necessary, and centrifuged, an 
aliquot part of the aqueous extract be- 
ing taken for analysis. 


5. Universal Oil Products 
Method, as described in U.O.P. Hand- 
book’®, In this method a hot mixture 
of oil, benzol, acetone, and water is 
shaken for a total of six min. in a 
separatory funnel and is then permit- 
ted to settle until separation is vir- 
tually complete, the entire aqueous ex- 
tract being taken for analysis. This 
extraction procedure is repeated if nec- 
essary on the same oil sample, but not 
more than three extractions are al- 
lowable. 

6. Blair Method, recently pub- 
lished*®. In this method a hot mixture 
of oil, xylol, distilled water, and a 
chemical destabilizing agent is shaken 
five min. in a separatory funnel and is 
then permitted to settle until separa- 
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tion is complete, an aliquot part of the 
aqueous extract being taken for an- 
alysis. 

Of the above methods, numbers 4, 
5, and 6 have been published in detail 
elsewhere, hence only brief qualitative 
descriptions of those methods have been 
included here. Methods 1, 2, and 3 have 
been described in detail because they 
have not been published heretofore. 

In examining the data presented in 
Table 8, it is seen that, in general, ex- 
traction procedures employing solvents 
and demulsifying chemicals together 
with centrifugal separation result in 
the most nearly complete extraction 
of the salts from the oil. It is also ob- 
served that the U.O.P. method gives 
good results when the triple extraction 
procedure is followed. If, however, 
only one extraction is performed, as 
will often be the case, then the per- 
centage recovery is materially reduced, 
and, what is more important, becomes 
erratic, varying from 65 percent to 96 


Of the six methods tested, the thr 

Petreco methods are the only ones re 
uniformly and dependably extract ; 
satisfactorily large percentage of the 
salts from the oil. On the basis of per- 
centage salt extraction, there is little 
choice, and all three methods are 
equally suitable. These methods have 
been tested on a wide variety of oil, 
have been found to be free from opera. 
tional difficulties, and are shown to give 
accurate and dependable results, 

are, therefore, recommended as being 
widely applicable in the determination 
of salts in crude oils. 

Inasmuch as the recommended pto- 
cedures all prescribe centrifugal sepigi- 
tion, the point may well be raised as 
to procedure if no centrifuge is avail. 
able. In such a case it is recommended 
that the Petreco Long Beach method 
be used with the modifications that the 
volumes of the components be doubled 
and gravitational separation in a 759 
ml. separatory funnel be substituted 





2. Petreco L. B. method. 
3. Petreco Houston 
oS gee 261.3 100 
4. Barnsdall method —— 62.5 
§. U.O.P. method— 
first extraction _..... 232.9 89.1 
second extraction... —_.... pitas 
third extraction —__ 
total extraction 
6. Blair method 


97.3 


96.6 





TABLE 8 
Summary of Salt Extraction Methods 
Out. .____._............. Michigan California Kansas Texas 
Laboratory sample number-_-_...-.-......- D-755-6 D-722 D-428 B-397 
Dry oil gravity, °A.P.I. at 60°... 33.5 23.0 38.5 22.0 
Dry oil cut, percent B.S. & W............... 0.4 3.2 1.6 6.4 
Extraction 
method NaCl, Recov., NaCl, Recov., NaCl, Recov., NaCl, Recov., 
no. p.t.b. percent p.t.b. percent p.t.b. percent p.t.b. percent 
1. Petreco Experimental 
SS ae 256.8 98.3 93.7 801 98.8 


416 100 $2.3 
416 | 100 53.1 99.6 811 100 


53.3 100 811 100 


117.3 


28.2 43.9 82.4 724 89.3 

272.0 65.3 41.5 77.9 784 96.7 
132.0 31.7 10.5 19.7. 20.2 2.5 
0.7 0.2 1.1 2.1 0.2 Neg. 
404.7, 97.2 $3.1 99.6 804 99.1 
124.5 29.9 49.9 93.6 762 94.0 








percent. The Barnsdall method is low 
in every case, whereas the Blair method 
gives good results in all cases except 
that for which the demulsifying agent 
was apparently unsuited. 

It is interesting to note how closely 
the procedure of the experimental 
method parallels that of the older Long 
Beach laboratory method, despite the 
fact that the two were developed en- 
tirely independently and from different 
experimental backgrounds. As evi- 
denced by comparison with data in 
Table 7, both these methods can be 
depended upon to recover at least 95 
percent of the total salt content of an 
oil, and results by either method are 
reproducible to 1 or 2 percent. By re- 
peated extractions, the salt recovery 
can be made to approximate 100 per- 
cent. ' 


for centrifuging. Repeated extraction 
may be required to insure complete salt 
recovery. 
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WHEN THE GOING’S TOUGH, 
QUALITY SURE DOES TELL 





TWO PORTLAND CEMENTS— 
BOTH MADE FOR OIL WELLS 





USE ‘STARCOR’—for deep wells, high 
temperatures, extra sulphate resist- 
ance. 


USE ‘INCOR’—for wells of moderate 
depth, and low temperatures. 



























HEN arace is close, the camera is often needed to decide the winner. 
Not so with ‘Starcor’— always well out in front at the finish. An- 
: . 
cestry . . . performance record . . . that’s the best way to pick a winner, 
in horses or cement. 


Take those close-shave workover jobs, for example . . . ticklish busi- 
ness, so the cement has to be right, For one thing, the cement is in direct 
contact with the drilling fluid; that calls for heavy slurries that minimize 
contamination, yet pump easily so as to penetrate the formation thor- 
oughly and uniformly. 

The cement also has to be slow-setting, to allow plenty of time to com- 
plete the job; yet, once in place, it has to gain strength rapidly, in order 
to offset agitation. 

These are some of the qualities “bred” into ‘Starcor’—part of the reason 
why ‘Starcor’ is the right cement to use for squeeze jobs. 

Pick a winner: Use ‘Starcor’* also for deep wells, high temperatures, 
extra sulphate resistance . . . “Incor™* in wells of moderate depth . . . Lone 
Star for work above-ground. Portland cements, all—each the quality 
standard in its own field. *Reg. U. S. Pat. Off. 
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Economies Result From Use of 
Drill-Pipe Protectors in 


Drilling Open Hole 





HE use of protectors placed on 

the drill pipe for protection of 
the casing within which the drill 
string rotates and of the drill pipe it- 
self has long been standard practice 
among most operators who have con- 
sideration for the ultimate life of the 
casing. Recently, considerable study 
has been given to the possible value 
of protectors on the drill pipe in open 
hole, especially in deep wells such as 
are now being drilled, in some of 
which as much as 10,000 ft. of open 
hole is being carried. Protection in 
open hole may be required for the tool 
joints, on which the abrasive action of 
some formations causes excessive wear; 
in some wells protection against whip- 
ping may be necessary, and in some 
wells it may be desirable to protect 
against both wear of tool joints and 
whipping. 

Owing to the severe abrasiveness of 
formations encountered in the new 
Coalinga Nose district, an excellent 
opportunity has been presented for de- 
termining the results that may be ex- 
pected from the use of protectors on 
drill pipe in drilling through open hole. 
The surface string is here set at depths 
of 500 to 1000 ft. and open hole is 
carried to a depth of almost 8000 ft. 
The formation is a hard, sandy, sharp, 
cutting shale, which is drilled by rock 
bits and is said to be very tough. In 
some of the wells previously drilled 
the tool joints had to be refaced every 
five weeks and after refacing five 
times had to be discarded. At each 
well about 300 ft. of drill pipe was 
junked and a drill string would drill 
about five wells. 

Protectors suitable for service in 
open-hole drilling require a very high- 
grade, resilient, uniform stock to pro- 
vide tensile strength and resistance to 
abrasion. They must not be subject to 
permanent set and must be able to 
stand abuse without chipping. After 
developing a special grade of rubber 
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uniformly cured throughout its entire 
thickness to meet these requirements, 
and after designing a protector es- 
pecially for open hole drilling, Patter- 
son-Ballagh made arrangements to 
conduct performance tests in Robert 
S. Lytle Well No. 71-18-F in the 
Coalinga Nose district in codperation 
with H. H. Dievendorff, drilling su- 
perintendent for the oil company. 
These tests were made to determine the 
wear on tool joints and protectors and 
the effect of whip and other factors 
influenced by the use of protectors on 
the drill pipe. 
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Wear on tool joints and “whipping” of 
drill pipe are greatly reduced, and thus the 
service life of the drill stem is prolonged 


By WALLACE A. SAWDON 


These tests were started on Decem. 
ber 20, 1938, at a depth of 5214 f, 
and completed January 12, 1939, at 
7324 ft. The subsurface conditions are 
indicated in Fig. 1 and, as here shown, 
only a 1209-ft. section of the drill 
pipe was equipped with protectors, The 
protectors were purposely installed 
opposite what operators asserted to be 
the sharpest cutting formation in the 
well. In drilling the 2110 ft. of hole 
from 5214 ft. where the tests began 
to 7324 ft. where they ended, 368.5 
hours was consumed in actual rota 
tion, establishing a rate of 534 ft. per 
hour. 

The 1209 ft. of protected drill pipe 
started at stand No. 28 and ended at 
stand No. 40; it thus extended from 
2604 ft. to 3813 ft. above the bot- 
tom cf the drill string. There was 
781 ft. of unprotected pipe in open 
hole above the protectors at the start 
of the test and 2891 ft. at the finish. 
The hole drilled was 121%, in. in diam- 
eter and the drill pipe used was 41/2-in. 
Hydril external upset. 

The results of the tests are shown 
graphically in Fig. 2, the top curve 
showing the wear on the tool joints 
and the bottom one the loss in diam- 
eter of the protectors. In Zone 1 (in- 
dicated on the curves), one protector 
was placed on each stand; in Zone 2, 
one protector at the middle of alter- 
nate joints; in Zone 3, one protector 
in the middle of each joint; and in 
Zone 4, two protectors were placed in 
the middle of the lowest joint of each 
stand. By these various arrangements 
data on different arrangements of pro- 
tectors were obtained. 

During the period of the tests 21 
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Fig. |. Portion of drill pipe on which 
protectors were installed 
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Chemical Process Acidizing Equipment 













N° location is too tough for Internationals to 
reach when Chemical Process gets calls to 
treat wells. But getting through to location is just 
part of the job for these trucks. When they are 
maneuvered into position, the power take-off on the 
trucks cut in and the truck engines drive the pumps 
to force the acid into the hole. 


Chemical Process has one of the largest fleets 
of International Trucks in the oil fields. You see 
them in Texas, Oklahoma, Kansas, New Mexico, 
and Louisiana where this pioneer acidizing com- 
pany has its branch offices and treating stations. 


After Chemical Process was organized in 1932 
at Breckenridge, Texas, they tried out a variety of 
hauling equipment. But they found Internationals 

the most efficient trucks for oil-field work” and 
decided to standardize on them. They are enthu- 
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One of the fleets of International Trucks which the Chemi- 

cal Process Co., Breckenridge, Texas, maintains at strategic points 

in the fields of the Southwest is shown at the top rolling to loca- 
tion. The other two scenes show Internationals on location pump- 
ing acid into the hole. These trucks have 1,000-gallon tanks and 
pumps on them. On one acidizing job the well was treated with 20,000 


gallons in 59 minutes, ten pumps delivering the acid simultaneously. 


siastic about the kind of performance and econ- 
omy Internationals deliver under the most adverse 
conditions. 


The experience of Chemical Process with Inter- 
national Trucks bears out what other oil men have 
learned — that Internationals are engineered right 
and built right to get loads through the world’s 
toughest going. Investigate these trucks for your 
own business. See the nearby International dealer 
or Company-owned branch for information on this 
complete line, 42 models (including 12 with Diesel 
engines) in 142 wheelbase lengths, ranging from 
Half-Ton units to powerful Six-Wheelers. 


INTERNATIONAL HARVESTER COMPANY 


(Incorporated ) 


180 North Michigan Avenue Chicago, Illinois 
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readings were taken. At each reading 
the loss in diameter of the protectors 
was measured in 64ths of an inch. The 
diameter of the tool joints was meas- 
ured in 64ths at the start, during the 
tests, and at the end of the run. From 
the measurements made at the 21st 
reading the curves in Fig. 2 were 
compiled. 


Observations made upon completion 
of the tests showed that there were no 
vibration marks on the drill pipe in 
the protected section and that the drill 
pipe showed less polish in the fully 


protected zones than in those where 
protectors were not used. The tool 
joints in the entire protected section 
wore longer than in the unprotected 
portion of the string. - 


The protectors themselves wore 
smooth, without chipping or cutting. 
Slippage of protectors was negligible 
although No. 20 on stand No. 40 
moved upward a few feet after 22 
days. This protector was cut away but 
the rest of the protectors remained at 
their original location. The protectors 
farthest apart and those adjacent to 


unprotected pipe were slightly barre 
shaped and thus indicated a tendens 
of the drill pipe to whip. Those j 
closely protected zones were we 
evenly along their full length and j 
dicated that whipping was reduced } 
placing the protectors closer togethe 
Both types of wear are shown in 
illustrations. (Fig. 3.) 


No trouble was experienced in going 
into or coming from the hole. The 
drillers reported a slight reduction q 
torque, somewhat smoother drilling, 
and less tendency to stick the ¢ 
pipe, the last probably the result , 


Fig. 2. Chart showing extent of wear on tool joints and protectors 








CURVE. 


ZONE #2 
































ZONE 3 














THE PETROLEUM ENGINEER. Feb.. 1939 





oO 


me 


: 
! 
| 
% 


-6° s@ «0 «0 38 he 


7" s@ 00 40 38 ft 


@° s@ «0 4 sh 84 4 


70 32 8 ad e o 


E 


‘American 


Write for complimentary copy 


This 160-page case-bound handbook 
will be sent without charge to design 
and operating engineers upon written 
request on a company letterhead. 
Free distribution is necessarily lim- 
ited to men directly concerned with 
the selection, purchase and use of 


piston rings. To others, the price 


is $1.00, 


Designers, operators and mainte- 
hance men recognize that no one 


ring is a ** ‘ * : 
ing Is a “’cure-all”* for today’s varied 


) Koppers Products 
| aruaNoy for the Petroleum Field: LIQUID PURIFICATION PLANTS °* FAST’S COUPLINGS 
NOUS-BASE PAINTS : GAS SCRUBBERS » ROOFING MATERIALS - FLOOR STANDS + PIPE - TANKS « TAR ACIDS : D-H-S BRONZE : LIGHT OILS 


on your company letterhead 


problems. The job demands the 
application of the right ring to the 
right place. This handbook contains 
carefully compiled data to help en- 
gineers apply rings on this basis. 

Our Engineering Service Depart- 
ment is always available for specific 
suggestions and more detailed in- 
formation. Please call on us. 

Koppers Company. American 
Hammered Piston Ring Division, 
Baltimore, Md. 


KOPPERS 3 
iston Rings 


WATERPROOFING MATERIALS 


AGENTS 


CHICAGO, ILLINOIS 
J. H. McKenna 
1346 Washington Blvd. 


CORPUS CHRISTI, TEXAS 
C. E. Russell, Jr. 
104-6 Chaparral St. 
FORT WORTH, TEXAS 
J. M. Fuller 
2603 Azle Ave. 


HOUSTON, TEXAS 
W. P. Cunningham 
4605 Polk St. 


LONG BEACH, CALIFORNIA 
B. A. Guthe 
1214 E. Anaheim St. 


SEMINOLE, OKLAHOMA 
Nolan Sales Corp. 
107 First St. 
TULSA, OKLAHOMA 
Nolan Sales Corp. 
404 East Second St. 
WICHITA, KANSAS 
Wichita Diesel Service & Supply 
557 W. Douglas Ave. 
WINFIELD, KANSAS 
Federal Supply & Machine Co. 


PISTON RINGS «+ TREATED LUMBER, PILING, ETC. 




















Fig. 3. Upper—Protector from upper 
zone after test, the barrel shape show- 
ing that the drill pipe was whipping. 
Lower—Protector from center zone, 
where protectors were close together. 
Wear straight across without any 
rounding of corners indicates that 
there was no whip in this zone 
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less inclination to “keyseat,” because 
the pipe was held away from the wall 
of the hole. These statements were not 
confirmed and in view of the small 
number of protectors installed no at- 
tempt was made to verify these fea- 


tures. 


The advantage of protecting all the 
drill pipe where abrasion will cause 
wear is demonstrated by the longer 
life of protectors and tool joints in 
the center of the protected section 
shown by the low points F, G, J, K, 
and M. This is further evidenced by 
the greater wear on tool joints and 
protectors that adjoin the unprotected 
section of the string, as shown by the 
high points at A, B, C, and D. 


Where two protectors were used per 
joint, the tool joints on the inside of 
the protected section wore longest, as 
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shown by point J. The protectors in 
the center of the entire protected sec- 


tion evidently wore longest, as shown 
by point K. This would indicate an 
advantage in protecting the entire 
string and would indicate further that 
wear caused by whip would be reduced. 
Protectors evidently wear longest if the 
entire string is evenly protected, 
whereas tool joints last longest if the 
rubbers are close together, as indicated 
by the fact that low point K does not 
coincide with low point J. 
Conclusions drawn from these tests 
were that for maximum benefit the 
entire protected section should be pro- 
vided with one protector per joint, 
preferably two; the best locations for 
protectors are one at the center of the 
joint and one just above the tool joint; 
that tool joints hold gauge longer 
when the drill pipe is protected, as the 
wear is absorbed by rubber rather than 
by the tool joint, and that whip can 
be reduced by the use of protectors. 
The protectors used in the tests were 
originally 8%-in. O.D. but wore rap- 
idly to 7'%-in., beyond which point 
the wear curve flattened. It was also 
concluded that on 4'/-in. drill pipe 
drilling in 12'4-in. hole a protector of 
a diameter exceeding 7'/2 in. is not 
economical for long protector life. If 


conditions dictate maximum stabiliza. 
tion, a greater diameter may be needed 
in spite of greater wear. 

There seemed to be no indication 
that the protectors caused eXcessive 
swabbing action any more than when 
used inside casing. There is 4 Possi- 
bility that they assisted in mudding 
the wall of the hole. The advantage in 
prolonging the life of the tool joints 
by decreasing the wear is evident. By 
reducing the whip, and by damping 
the blows by the rubber, the protectors 
tend to reduce metal fatigue. Among 
the advantages of reducing whip of a 
drill string are: increased life of dril 
pipe; increased drilling speed, especially 
at “‘critical-speed”; decreased torque, 
reducing the danger of “twist off”: 
smoother drilling, which should in- 
crease life of bits and allow longer 
time in the hole; reduced tendency of 
tool joints to unscrew and “wash-out,” 
which should greatly increase drilling 
safety; reduced bending of drill pipe, 
and less breakage of drill pipe, because 
of less “fatigue.” 


These and other tests indicate that 
the life of protectors when used in 
open hole and installed two to the 
joint is 350 to 450 hours. This should 
be enough to outlast the “trouble 
zone” in most 10,000-ft. wells. The 
character of the formation and the 
drilling technique used will naturally 
have too much influence to permit any 
general estimate of protector life. 


In addition to the saving in drill 
pipe as the result of protecting the 
pipe against wear, other factors of 
economy that may result from the us 
of protectors on drill pipe in open hole 
are: increased speed in drilling; in- 
creased production because of earlier 
completion; decrease in tool-joint cost 
per well; reduction of delay for build- 
ing-up tool joints; decrease in fishing 
jobs; increase in the footage per bit; 
decrease in “washed-out” tool joints, 
and other minor benefits. 

Drill pipe operating in some open 
holes may not need protectors at all; 
in others it may reauire them for only 
a part of the total depth. Prevention 
of whipping, however, may sometimes 
make protectors economical even when 
the formation drilled is not excessively 
abrasive. Each drilling well is a *P 
arate problem that must be considered 
as such. 
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Special Vapor-Pressure Bomb for Demon- 
stration of Vapor-Liquid Relationships 








By J. A. CAMPBELL 


Study of measurement of gasoline vapor pressure 
is facilitated by modified Reid apparatus 


Vice-President and Chief Engineer, Lomita Gasoline Company 


HE purpose of this article is to 
T siaify some points that puzzle 
some of the men who use the Reid 
Vapor Pressure Bomb daily in gasoline 
plants and refineries all over the coun- 
try. 

The vapor-pressure test is used as an 
indication of the volatility of gasoline. 
Motor fuel must have the proper de- 
gree of volatility to facilitate starting 
and insure propagation of flame 
through the explosive mixture. Should 
the volatility be excessive there is 
danger of gas-lock. Carburetors of au- 
tomobile and other gasoline engines are 
designed with small jets intended to 
admit the fuel in liquid form. If the 
fuel is so volatile that the heat of a 
motor, which of course is greater in 
hot weather, is sufficient to vaporize 
the fuel in the fuel line ahead of these 
jets in the carburetor, the motor will 
die from starvation. A gallon of gaso- 
line will evaporate to approximately 
25 cu. ft. of vapor and as 1 cu. ft. 
equals approximately 7'/. gal., it is 
evident that the material in vapor 
form occupies a space more than 180 
times as great as it does in liquid 
form. Conversely the liquid form car- 
ries 180 times as much power as the 
same volume of vapor. When the vapor 
forms back of the jets and is strug- 
gling to get through, the liquid is 
choked-back and the motor coughs and 
spits and dies for lack of fuel. Only a 
small amount of liquid need vaporize 
to produce this effect, so it is impor- 
tant that volatility be controlled. 

The apparatus adopted by the indus- 
try as a means of measuring this vola- 
tility is the Reid Vapor Pressure Bomb. 
It consists of a lower gasoline chamber 
approximately 2 in. in diameter and 
2' in. high and an upper air chamber 
of the same diameter and 10 in. high. 
The two are connected by a tight, 
threaded joint. In natural-gasoline 
plant practice the gasoline is usually 
stored in pressure vessels, and a bomb 
sample is taken under pressure and 
cooled to ice temperature. The lower 
chamber of the Reid apparatus is 
chilled in like manner and is filled with 
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the cold gasoline. The object in pre- 
cooling the small chamber is to pre- 
vent the flashing of any of the more 
volatile fractions to vapor, which 
would result from pouring the gaso- 
line into the warm metal receptacle 
and would produce a lower reading. 
The upper chamber is placed in a bath 
at 100°F. and kept there until ready 
to attach to the lower chamber. The 
upper chamber is surmounted by an 
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entered employ of Union Oil Com- 
pany in 1917—Occupied at various 
times the positions of research engi- 
neer, construction engineer, superin- 
tendent of construction, design engi- 
neer, and engineer of gas plants. In 
1923 accepted the position of chief 
engineer of the Lomita Gasoline Com- 
pany, Long Beach, California, acquir- 
ing an interest in the company—In 
1924 formed the J. A. Campbell Com- 
pany and engaged in the design and 
construction of absorption plants for 
the next eight years—In 1932 retired 
from the contracting business to enter 
field of research and development. 
At the present time, in addition to be- 
ing vice-president and chief engineer 
of the Lomita Gasoline Company, he 
is president of J. A. Campbell Com- 
pany, manufacturing and develop- 
ment engineers, and an officer or 
director in five other companies en- 
gaged in various activities in south- 











ern California. Is a graduate of Ogden 
College and Yale University. 




















accurate pressure gauge of the proper 
range. 

As soon as the lower chamber is 
filled with the cold gasoline, the upper 
chamber, the gauge attached, is firmly 
screwed to it. The apparatus is turned 
upside-down several times and shaken 
and then immersed to the gauge con- 
nection in a bath maintained at 100°F. 
After remaining in the bath several 
minutes to give the heat a chance to 
penetrate, the bomb is removed, in- 
verted, and shaken again to create tur- 
bulent action to distribute heat from 
the bomb throughout the liquid and to 
mix the gasoline and the air thor- 
oughly. The apparatus is again placed 
in the bath to restore any heat lost dur- 
ing the agitation, and the reading of 
the gauge gives the “vapor pressure”’ of 
the gasoline. Some control chemists 
shake the bomb two or even three 
times. 


Assuming that the gauge reads 21 
lb., the product is said to be 21-lb. 
gasoline, and technicians state that this 
is the absolute vapor pressure of the 
product. This is what confuses the lab- 
oratory man. The gauge reads 21 lb. 
and in all his work in gas:measurement 
he is used to adding 14.73 lb. to the 
gauge reading to get the absolute pres- 
sure. Here is the joker. The 21 Ib. is 
gauge pressure but it is not the gauge 
pressure of the gasoline vapor, but the 
gauge pressure of a mixture of gasoline 
vapor and air. The air in the bomb, 
like all free air, is under an absolute 
pressure of 14.73 lb. This, of course, is 
different for different elevations but a 
pressure gauge gives a differential 
reading. The hand indicates the differ- 
ence between the pressure inside the 
Bourdon tube and the pressure out- 
side the tube; so, because the air inside 
the bomb is the same as that outside, 
there is no correction to make for at- 
mospheric pressure. A Bourdon tube is 
made of thin, flexible metal and is 
curved. Naturally, there is more area 
on the outside of the curve than on the 
inside, and a unit pressure acting from 
the inside of the tube will tend to 
straighten the tube; one end being 
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fixed, the movement at the free end is 
transmitted mechanically to the hand. 
If a Bourdon tube is connected to a 
vacuum line, the greater total pressure 
on the outside of the curve tends to in- 
crease the curvature and the hand 
moves downward, recording a partial 
vacuum. 

Dalton’s Law states: “The quantity 
of vapor that can exist in any limited 
space depends on the temperature 
solely, and is the same whether that 
space be vacuus or occupied by another 
gas.” Vapor pressure apparatus operates 
under this law, and the application of 
Dalton’s Law is a controlling factor in 
virtually all gasoline-plant operations. 
Wishing to understand more clearly 
the application of this law, the writer 
built a modified Reid Vapor Pressure 
Bomb provided with two lower cham- 
bers and valves between and a connec- 


tion for evacuating the upper cham- 
ber. The apparatus is shown in Fig. 1. 

In order to use some highly volatile 
liquids that would cause serious danger 
of rupture from liquid expansion if 
the chambers were filled full of liquid 
against closed valves, the lower cham- 
bers were made 3 in. long and were 
filled only two-thirds full. To evacuate 
air from them, they were filled and 
then partly emptied. The two lower 
chambers were provided with %-in. 
drain valves. All valves were carefully 
ground and stuffing glands repacked 
and well tightened. The entire appa- 
ratus was then subjected to a hydro- 
static test of 600 Ib. per sq. in. 

A large bomb sample of natural 
gasoline was first obtained from one of 
the pressure tanks. This supply was 
used in the whole series of tests. The 
regular Reid bomb test was run on 





Fig. 1. Modified Reid vapor pressure bomb provided with two lower chambers 
and valves between and a connection for evacuating the upper chamber 






































this material and a reading of 21.8 
was obtained. Next, using just ¢ 
chamber of the special apparatus 
the same amount of gasoline as ued 
in the Reid bomb, average readings of 
20.4 lb. were obtained. Naturally thiy 
would be lower than the Reid vapor 
pressure because of the increased ey. 
pansion space in the unfilled portion 
of the lower chamber and in the fi. 
tings and connecting nipples, | 
The upper chamber was next evacy. | 
ated to 28.5 in. partial vacuum, the 
lower valve being tightly closed, For 
this test a combination pressure and 
vacuum gauge calibrated against the 
regular test gauge was used as the 
bomb gauge. The 28.5-in. vacuum was 
as low as the vacuum pump would 
produce. One lower chamber was filled 
with gasoline and attached to the up. 
per chamber. The valve leading to the 
second chamber was, of course, tightly 
closed. The valve between the upper. 
evacuated chamber and the lower 
chamber was now opened and the usual 
procedure followed, the gauge reading 
7.5 lb. The corrected air pressure was’ 
14.7 lb. absolute and subtracting this 
from 20.4 Ib. gives 5.9 Ib., which’ 
should have been the reading if a per. 
fect vacuum had been produced in the 
upper chamber and if gasoline entirely 
free of absorbed air had been used. 
The next move was to fill the entire 
apparatus with gasoline, using both 
lower chambers. The communicating 
valve to one chamber was closed and 
sufficient gasoline drained to leave the 
regular amount. A hose was connected 
to the drain valve of the other cham- 
ber and the valve opened, as were the 
valve between the chamber and the T, 
and the valve between the T and th 
upper chamber. The apparatus wa 
then placed in the 100°F. bath, and 
the heating effect vaporized enough 
gasoline to force all the liquid from 
the apparatus through the hose, the 
lower end of which was held just be 
neath the surface of some gasoline 
When bubbles stopped leaving the hos, 
the apparatus was full of gasoline 
por at atmospheric pressure and a 
100°F. Next, the valve between the T 
and the chamber was closed and the 
one to the other chamber opened and 
the usual routine followed. The 
ing showed 7.3 Ib. Deducting the ate: 
mospheric reading of 14.7 |b. fre 
20.4 Ib. gives 5.7 lb. The discrepanty 
is due to the fact that the gas-ga 
ing system operates under hey 
vacuum and some air enters. Some 0 
this air is absorbed into the oil, Is fe 
leased in the evaporator, and is agai 
absorbed into the gasoline in the & 
densers. It is seen that both the ga 
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Ask for your copy of Catalog No. 810. which 
describes the Side Wall Sample Taker. 


SCHLUMBERGER WELL SURVEYING CORP. 
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line and the gasoline vapor in the 
chamber above contain some air, which 
accounts for the higher apparent vapor 
pressure of the gasoline. 

The next procedure was to fill the 
upper bomb with plant dry gas. The 
reading was 15.6 lb. This is much lower 
than the 20.4 Ib. for air. ““The quan- 
tity of vapor that can exist in any lim- 
ited space depends upon the tempera- 
ture solely, and is the same whether the 
space is vacuus or filled with another 
gas.” Plant dry gas is never completely 
stripped of butane and iso-butane in 
normal absorption-plant operation, and 
these are the most volatile fractions in 
the stabilized gasoline; if the upper 
chamber contains some of these frac- 
tions in vapor form, diffused with the 
dry natural gas, less can be evaporated 
from the lower chamber and the 
crowding effect will not be so great. 
Consequently the pressure will not be 
so high. 

These different tests were repeated 
and verified; the figures given are 
averages. 

The results of these tests may be 
analyzed in the light of Dalton’s Law. 
First, a comparison of the results ob- 
tained when the upper chamber was 
full of air and when full of gasoline 
vapor. By Dalton’s Law, as the tem- 
perature was the same for each test, 
the same amount of gasoline vapor 
existed in the chamber. Note that ex- 
isted, not entered. In the vapor test the 
upper chamber was already full of the 
same kind of gasoline vapor under one 
atmosphere, but the heat of 100° on 


the gasoline in the lower chamber 
created a vaporizing tendency that was 
great enough to overcome that one at- 
mosphere, and additional vapor flowed 
into the upper chamber and increased 
the pressure to a point where it was 
sufficient to overcome the vaporizing 
tendency in the lower chamber and the 
vapor and liquid were in equilibrium 
for that temperature. What is of inter- 
est is that vaporizing tendency. What 
is measured is the vapor pressure, but 
the two are the same. 

When the upper chamber was evacu- 
ated the same amount of gasoline vapor 
filled the upper chamber as in the other 
two tests, but considerably more gaso- 
line evaporated and entered the upper 
chamber than when the test was start- 
ed with vapor in the upper chamber. 
The same amount, however, except 
for slight discrepancies that have been 
explained, evaporated and entered as 
when air filled the upper chamber. 
That being true, one would think that 
the crowding effect would be the same 
and, consequently, the pressure rise the 
same. When air was used, the pressure 
was increased from zero to 20.4, which 
equals 20.4 lb. When vacuum was ap- 
plied, the pressure was increased from 
minus 28.5 in., which equals minus 
14.04 lb., to plus 7.5 lb., a difference of 
21.54 lb., which results check very 
closely considering the error introduced 
by the residual air in the incomplete 
vacuum. 

In the test starting with gasoline 
vapor in the upper chamber, the pres- 
sure increased only from zero to 7.3 





Ib., which is the Sauge pressure of the 
gasoline. Adding one atmosphere to 
convert to absolute pressure gives 4 
proximately 22 lb., which is the va . 
pressure of the gasoline-air saintens o 
the absolute pressure of the natura 
gasoline. 

From the results of these tests the 
laboratory control chemist can easil 
understand the variation due to x 
sorbed air and the advisability of ryp. 
ning vapor-tension tests on air-saty. 
rated samples, as recommended in the 
bulletin on vapor-pressure testing 
issued by the California Natural Gago. 
line Association. 


It must be understood that the 
methods employed in conducting these 
tests were not scientifically accurate. 
The work was done in rather crude 
equipment in a gasoline-plant labors. 
tory. The results, however, demon. 
strated the application of Dalton’s 
Law. Great refinements were not justi- 
fied because of the air content of the 
gasoline, the butane content of the dry 
gas, and the limitations of the vacuum 
pump. As A. J. du Bois, that dean of 
structural engineers, told his classes at 
Yale, ““A consistent engineer will not 
multiply his diameter by 3.1416 to get 
his circumference until he is sure that 
he has measured his diameter accu- 
rately to the fourth decimal place.” 

In conclusion, the demonstrations 
show the Reid vapor pressure reading 
to be the absolute pressure of the gaso- 
line being tested and the gauge pres- 
sure of the gasoline-air mixture. 


S.A.E. SPECIFIES TEMPERATURE RANGES 


N the past there has been consider- 

able disagreement between automo- 
bile manufacturers individually, be- 
tween oil companies individually, and 
between both industries collectively as 
to the temperature ranges in which oils 
of different $.A.E. motor oil classifica- 
tion should be employed. At the re- 
quest of both industries, the Lubricants 
Division of the Society of Automotive 
Engineers has given this question ex- 
tensive consideration and has reached 
the conclusion that there are four tem- 
perature ranges for which motor oils 
of different viscosities are likely to be 
needed: 


1. When the lowest expected tem- 
perature is minus 10° F. 


2. When the lowest expected tem- 
perature is plus 10° F. 
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3. When the lowest expected tem- 
perature is plus 32° F. 


4. When the expected daytime tem- 
perature is 90° F. or more. 


These ranges, of course, correspond 
to very cold winter weather, normal 
winter weather, normal summer 
weather, and very hot weather. It must 
not be supposed that standardizing 
these four temperature ranges in any 
way suggests that four different oil 
viscosities are necessary to provide for 
all conditions of all equipment. This 
depends upon the design and construc- 
tion of the engines, and also to some 
extent upon the nature of the oils em- 
ployed. The basis is the axiom that in 
relatively cold weather an oil charac- 
teristic of primary importance is vis- 
cosity at starting temperatures, 


whereas in hot weather the viscosity of 
greatest importance is that at relatively 
high temperature, because it is this 
quality that influences oil consump- 
tion. Practically speaking, it is obvious 
that with this temperature set-up, two 
viscosities of oils will protect most en- 
gines in any particular territory. In 
parts of the South the normal seasonal 
ranges would be for a minimum of 32° 
F. and for a daytime maximum exceed- 
ing 90° F.; whereas in territories where 
minus 10° F. is a normal winter an- 
ticipation, temperatures exceeding 90° 
F. are most uncommon, and the two 
middle ranges cover by far the larger 
part of this country. 

Virtually all automobile manufac- 
turers are now using these ranges 
their instruction books, and the same s 
true of most oil companies. 
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Strand Released Seizing Removed Top Seizing Removed 


Rope Seized and Seized from Strand 


Seizing Not Wire Disengaged 
Required Disengaged from Strand 


and UNION-formed 


The photographs suggest the basic difference between ordinary and 
pre-formed rope. In ordinary rope every wire is under pronounced inter- 
nal stresses. But in pre-formed rope the wires have been given the exact 
helical shape they take in the finished rope—thus are stress-free! 





“UNION-formed”— our pre-formed, stress-free rope—is slower to fatigue 
in services where bending is severe. If rope is to be used for repeated, 
severe bending, or where reverse bends occur—use “UNION-formed.” 


UNION WIRE ROPE CORPORATION ... .. . KANSAS CITY. MO. 
Sales Offices: Beacon Bldg., Tulsa: Fort Worth: Houston: Chicago 


Gull Coast Distributors: JARECKI 4 MFG. CO. Export Agents: 

PLOWDEN SUPPLY CO., LUCEY EXPORT CORP., 

3200 Navigation Blvd., Distributors: Midcontinent. New Woolworth Bldg., New York: 
Houston, Texas Mexico, and Eastern Fields Broad St. House, London 
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from Rope 





One Type of Pre-forming Head, showing 
one of the steps in pre-forming rope 


WE RECOMMEND 


WMIELCPL 


(PRE-FORMED) 
FOR 


ROTARY DRILLING LINES 
TUBING LINES 
SUCKER ROD LINES 


ALL ROPES which must endure 
severe bending 


May we place you on our mail- 
ing list for our informative 
bulletin, 


fot “ROPE DOPE”? 
0) 


“a 
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Simplified Boiler Efficiency Chart 


HE accompanying chart indicates 
approximately the efficiency of a 
steam boiler based solely on chimney 
gas temperature and heat value of the 
fuel. Draw a straight line through the 
heat value of the fuel, line A, and the 
chimney gas temperature, line B, and 
read the boiler efficiency on line C. The 
dotted line drawn across this chart 
shows that if the heat value of the fuel 
is 12,000 B.t.u. and the chimney gas 
temperature is 600 deg. fahr., the boil- 
er efficiency is about 68.8 percent. 

In developing this chart averages of 
numerous authoritative tests in which 
the boiler efficiency ranged from 60 
percent to nearly 80 percent were 
studied. The heat value of the fuel was 
considered in each case, together with 
the temperature of the chimney or 
exit gases, and this “rule” was derived: 
“Multiply the temperature of the exit 
gases in deg. fahr. by 625 and divide 
by the heat value of the fuel in B.t.u. 
per pound. Then subtract that from 
100. The result is the approximate 
boiler efficiency in percent.” Of course 
if the fire is poor, so that the gases 
contain a large percentage of CO, the 
rule naturally will not hold. 

For example, what is the approxi- 
mate boiler efficiency if the heat value 
of the fuel is 12,000 B.t.u. per lb. and 
the chimney gas temperature is 600 
deg. fahr.? Apply the above rule and 
the result will be found to be 68.8 
percent just as indicated by the dotted 
line through the chart. 


The usual but much more complex 
procedure in determining boiler effici- 
ency is to “find the heat in the steam 
evaporated by the boiler and divide it 
by the heat given up by the fuel.” In 
other words, boiler efficiency, like all 
other efficiencies, is equal to “output” 
divided by “‘input’’. 

Why bother about the steam, how- 
ever, if we know the quantity of heat 
that escapes through the chimney? We 
conclude that the heat that does not 
escape is absorbed by the boiler. To 
determine the output, then, simply 
subtract the heat lost through the 
chimney from the original heat in the 
fuel. Divide that by the “input”, or 
the heat in the fuel to determine the 
boiler efficiency. 


Admittedly it is not easy to find the 
exact amount of heat lost up the chim- 
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By W. F. SCHAPHORST 


ney, but it can be done with a fair 
degree of accuracy if one knows the 
number of pounds of gas passing from 
the chimney in a given time. The 
trouble is that the quantity varies with 
the different fuels used and with dif- 
ferent firemen. A first-class fireman 
using a CO, machine can regulate the 
flow of air until it is “just about 
right”. Perhaps he will use 18 lb. of air 
per lb. of fuel — perhaps more — per- 
haps less. Eighteen Ib. is usually re- 
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garded as satisfactory. 
The chart will be valuable also fo 

demonstrating the importance of nig 

taining as low a temperature in the i 

chimney as possible. Thus, if the heat 

value of the fuel is 12,000 Bry 

swing a straight line about that niles 

on line A as a pivot. If you can reduce 

the temperature of the chimney gas 

100 deg. the boiler efficiency will be 

found to be approximately 74 percent 

or an increase of about 5 percent, _ 
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NATIONAL 03 Series Unit Pumpers 


with National Eccentric Disc Crank and Counterweights | 


ATIONAL O3 Series Unit Pumpers 

with National Eccentric Disc Cranks 
and Counterweights combine safety 
and economy. 


Counterweight adjustment is by 
power and is quicker and safer because 
the weights are not manually handled 
and cannot slide off. There is reduced 
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THE NATIONAL SUPPLY COMPANY 


EXECUTIYy 
tina E OFFICES: PITTSBURGH, PA. DIVISION OFFICES: FT. WORTH, TEXAS; 
 OKLA.; TORRANCE, CALIF. GENERAL SALES OFFICE: TOLEDO, OHIO 


power consumption and stress on the 
unit and rods because the weights 
slide around the endless circular track 
to any position desired making it easy 
to obtain accuracy of counterweight 
effect and degree or lag and lead. 


A complete range of sizes and types 
are available. 
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Adaptation of Centrifugal Pumps 
To Different Duties 


Versatility of centrifugal pumps permits their use for jobs of many different 
types provided conditions outside the pump are adjusted properly 


By 


REUBEN G. LOVELL 


Development Engineer, Hancock Oil Company 


HE range of the duties that can 

be performed by an electric- 
motor-driven centrifugal pump is 
much broader than is commonly be- 
lieved. 

Centrifugal pump manufacturers 
provide such a unit arranged to fulfill 
as efficiently as possible the service 
specifications under which it is to op- 
erate. They also supply a set of char- 
acteristic curves. These curves are 
based on actual tests, and a study of 
them will show clearly just what may 
be expected of any particular pump 
under any set of operating conditions 
different from that for which the 
pump is equipped. 

The manufacturer, however, is lim- 
ited in his design by certain inherent 
characteristics of a centrifugal pump. 
The conditions outside the pump itself 
are, in a very great degree, within the 
control of the owner or user of the 
pump. These outside conditions can, in 
themselves, have the effect of widen- 
ing the field of application of the 
equipment to a much greater extent 
than is possible by changing any of the 
pump characteristics. 

Consider a typical pumping problem 
and observe how a knowledge of the 
effects of these changes can not only 
make practical the use of existing 
equipment but also effect an appreci- 
able reduction in operating cost. 

First, the affinity laws that. govern 
the action of a centrifugal pump must 
be known and thoroughly understood. 
They are: 

1—The quantity discharged will 

vary directly as the speed. 
2—Head will vary directly as the 
square of the speed. 

3—Power will vary directly as the 

cube of the speed. 

Assume a set of conditions likely to 
exist in any refinery. By use of these 
affinity laws it will be shown how an 
induction-motor-driven pumping unit 
can be adapted to an altogether differ- 
ent set of conditions. Assume that the 
name plate of a centrifugal pumping 
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REUBEN G. LOVELL 


received his academic training in 
New York, after which he served 
several years in the Engineering De- 
partment of the New York Telephone 
Company—Went to Bisbee, Arizona, 
in 1908 where he “cut his mechanical 
engineering teeth” in one of the first 
large power plants of the Southwest. 
that of the Copper Queen Mining 
Company, later the Phelps-Dodge. 


He next went to Mexico where he 
remained until 1917 and returned to 
enter the military service for the 
period of the war—Returning to Mex- 
ico after the war he served the Alva- 
rado Mining and Milling Company of 
Parral as general master mechanic 
for two years. 


Lovell left mining and went into 
petroleum in 1920 with the Standard 
Oil Company of California and since 
that time has been continuously 
associated with the oil industry, 
chiefly in manufacturing. His engi- 
neering career has included a wide 
range of practical experience with 
mechanical and electrical equipment 
in both the mining and petroleum in- 
dustries—Has specialized in pumps 





























and pumping. seed 
For many years he has been with Past ae 
the Hancock Oil Company of Cali- Material water gasoline 
fornia at Long Beach and now de- Specific gravity _ 1.00 7467 
votes his time largely to process and Vol . : 200 > 
equipment development — Has also a, oe - . 
been in charge for five years of the Head in ft. 250 : 
classes in the Oil Refining Division Motor hp. 20 ? 
of the Trade Extension School oper- Current, cycles 50 60 
ated by the City of Long Beach. R.p.m. — 1440 1725 








unit indicates that it is to be used to 
pump 200 gal. of water per min 


against a total discharge head of 25) | 


ft. The unit is equipped with a 20-hp. 
3-phase, 1440-r.p.m. motor, Suppose 
there is no way of measuring the fre. 


quency of the electric 


which the unit had been 


Current on 
Operated. It 


is easily determined from the rpm, 
marking of 1440 by use of the simple 


formula: 
Synchronous speed = 120 XF 
. P 
wherein: 
F = frequency in cycles 


p — number of poles of the motor. 


Induction motors will 


have a full- 


load speed of at least 96 percent of the 


synchronous speed. 


Use of the following table will give 
the desired information at a glance. As 
50 and 60 cycles are almost universally 
used only those frequencies are given. 








Number of poles Number of cycles 
50 60 

2 2875 3450 

4 1440 1725 

6 950 1150 

8 720 865 

10 575 690 
12 425 575 








From this table observe that the 
motor in question is wound and con- 
nected for 4 poles and 50 cycles. 


For a clear understanding of the 
problem the indicated past duty anda 


desired duty of a different 
shown: 


character are 
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A simple statement of the problem 
: What quantity of 58-deg. A.P.I. 
asoline can be pumped without un- 
duly overloading the motor? | 

The two factors that will govern this 
quantity will be the new shaft speed of 
1725 p.m. and the specific gravity of 
the gasoline, which is lower than that 
of the water for which the pump was 
previously used. 

Quantity is the major problem. 
Quantity varies directly as the speed. 
jet X 200 = 240 gal. per min. 
1440 

An assumption must be made con- 
cerning the discharge line conditions in 
order to know what head will result 
from forcing 240 gal. of 58-deg. A.P.I. 
gasoline through the line per min. As- 


sume: 





Static head - 60 ft. 
Friction head due to 150 
ft. of 2-in. pipe 273 ft. 
Friction head due to five 
2-in. std. ells 36 ft. 
Total discharge head 
for water 369 ft. 


Tables from which these figures are 
taken are based upon water but, as 
both water and gasoline have very 
slight viscosity, the only correction 
necessary is that for specific gravity. 


Because of the greater speed, 40 gal. 
per min. more can be pumped than 
could be pumped before but the total 
discharge head, which varies as the 
square of the speed, will exceed the 
rated head capacity of the pump. Prob- 
ably the head capacity of the pump 
can be increased to the required figure 
by use of an impeller of larger diam- 
eter, but this will amount to increas- 
ing the peripheral speed of the impeller, 


and some consideration must be given 
to the increase in power necessitated by 
this speed increase. As power varies as 
the cube of the speed, it is quite possible 
that the motor will not bear the load. 
It is necessary to determine whether 
the 20-hp. motor on the unit has suf- 
ficient power to pump 240 gal. of 
gasoline per min. against the head re- 
quired, correction being made for the 
specific gravity of the gasoline, which 
is 0.75. 

Using the standard formula: 
g-p-m. X head in ft. X sp. gr. 

3960 X efficiency 
and assuming 65 percent as the pump 
efficiency gives: 
240 & 369 & 0.75 
3960 X .65 

This overload is too great to tolerate 
and in order to use the 20-hp. motor it 
would be necessary to make definite 
sacrifice in capacity by reducing the 
impeller diameter, thereby lowering the 
peripheral speed and bringing the total 
discharge head to the limit dictated by 
the power limitation. 


- Brake hp. 


= 26 hp. 


These last alternatives are seldom de- 
sirable. Therefore, what can be done 
outside the pump and how much will 
it cost? 

Replace the 2-in. line and five 2-in. 
standard ells with 3-in. line and, say, 
five 3-in., 45-deg. ells for example. 
From tables: 





Static head 60 ft. 
Friction head due to 150 
ft. of 3-in. pipe 38 ft. 
Friction head due to five 
3-in., 45-deg. ells 15 ft. 
Total discharge head for 
water 113 ft. 


The power required to overcome this 





Information on Motor 


ERVICE station gasolines in the 

various price classifications fall 
into definite groups with regard to 
octane rating, distillation range, vapor 
pressure, and other characteristics, ac- 
cording to a report for the summer of 
1938 issued by the U. S. Bureau of 
Mines. The octane-number ratings as 
indicated by the range of 90 percent of 
the samples show a slight increase in 
all three grades of gasoline compared 


with the survey of the previous sum- 
mer, 


Gasoline Survey reports are made 
semi-annually by the Bureau of Mines 
to give information as to the quality 
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head would be: 240 X 113 = 11 hp. 
for water X .7467 = 8 hp. for gaso- 
line. This is, of course, an entirely 
theoretical condition and it is easily 
possible that the characteristics of the 
pump might prevent taking complete 
advantage of the reduced friction loss; 
but, in any case, there are still avail- 
able several practical ways of deter- 
mining approximately the theoretical 
power. 

The differential in power cost, cur- 
rent costing $0.02 per kw-hr., would 
be: 

26 hp. X .746 = 
19.4 kw. X .02 = $0.388 per hr. 

8 hp. X .746 = 
5.8 kw. X .02 = $0.116 per hr. 





$0.272 per hr. 


Dividing the extra cost of the 3-in. 
pipe by this amount shows the addi- 
tional cost to have been absorbed in six 
pumping days of 24 hours. Each day 
of operation against the reduced head 
after that period effects a saving of 
$6.50. 


This comparison has not been exag- 
gerated and is truly representative of 
the savings that can be obtained by re- 
moving unnecessary friction head from 
a centrifugal pump. 


The definite relation between quan- 
tity, head, power, diameter, and speed 
must not be overlooked. Change in 
any one of these factors has a definite 
effect upon the others in the propor- 
tions given. To determine the combina- 
tion of greatest value requires that all 
factors be given their proper weight. If 
every user of a pump would realize 
that a centrifugal pump operates en- 
tirely by imparting velocity to the 
fluid, he would recognize at once its 
versatility. 


Gasoline Made Public by Bureau of Mines 


of gasolines sold generally throughout 
the United States. This information is 
desired by automobile designers to en- 
able them to provide the best engines 
possible to take advantage of the char- 
acteristics given to the gasolines by the 
skill of the refiners. The reports also 
supplement surveys made by individ- 
ual petroleum refiners who need to 
know the characteristics of gasolines 
being made by all other refiners so they 
can manufacture a product within the 
limits of uniformity required for satis- 
factory engine operation. 

For more than 20 years the Bureau 
of Mines has reported periodically on 
analyses of gasolines sold to the gen- 


eral public at service stations through- 
out the United States. Recently these 
surveys have been made in codperation 
with the Codperative Fuel Research 
Committe, which is a joint activity of 
the Society of Automotive Engineers, 
the American Petroleum Institute, the 
Automobile Manufacturers’ Associa- 
tion, and the National Bureau of Stand- 
ards. The paper just issued in this 
series, Report of Investigations 3429, 
Codperative Fuel Research Motor Gaso- 
line Survey, Summer 1938, compiled 
by E. C. Lane, may be obtained with- 
out cost from the Bureau of Mines, In- 
formation Division, Washington, D. C. 


59 











ee | When the Game Is Close! 


it has greater collapse resist- A ‘‘lucky break’’ may win a basketball game — but nine coache 
ance, you can— 






















out of ten will stake their chances on experienced players when th 


1. Use lighter weight for speci- game is close because they know how an experienced player y 
fied depth and maintain the i ’ 

present safety factor—at perform in the pinches. 

e328 | That is why Smith High Yield Casing enjoys the confidence, 


2. Increase the safety factor 


at the same depth without in- we 
crease of weight or cost. ability under the most trying of conditions. Its improved physical 


major producers. Time and time again it has demonstrated ify 


3. Attain greater depths with characteristics bring definite operating and economic advantagest 


equal safety. that deserve preference where safety is paramount. 





*Because of greater compres- 
sion strength, you get greater 
resistance to “pull-out.” 


*Because threads are more ac- 
curate, you get — 
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General view of Wilmington Gasoline Plant of General Petroleum Corporation 


Sea Water Used to Cool Jacket Water 


and Products of Gasoline Plant 





Low bearing strength of “made” land 
necessitates use of piling for founda- 
tion of absorption plant in California 





By J. C. ALBRIGHT 


ENERAL Petroleum Corporation 

drilled the first well in the Wil- 
mington, California, field, completing 
its No. 1 Terminal, at the corner of 
Ford and Badger Avenues, December 
6th, 1936. The initial daily production 
was 1400 bbl. of 19-deg. gravity oil 
and about 325,000 cu. ft. of gas. The 
gas produced had a gasoline content of 
about 2! gal. per M cu. ft., and the 
gasoline had a Reid vapor pressure of 
20 Ib. To extract this gasoline, General 
Petroleum Corporation built the first 
natural gasoline plant in the field. 

As the greater part of the productive 
area in the Wilmington, Long Beach, 
and Los Angeles Harbor districts con- 
sisted of “‘made” land, formed from 
earth obtained by dredging and exca- 
vating channels and turning basins for 
sea-going vessels, the soil had a safe 
bearing support of about 500 lb. per 
sq. ft. It was therefore necessary to 
support all equipment on concrete- 
topped piling driven to a firm forma- 
tion about 50 ft. below the surface. 
The load on piles supporting engines 
installed in the compressor room was 
limited to 15 tons per pile, including 
the weight of the concrete foundation 
blocks; piles supporting stationary 
equipment, such as absorbers, stills, 
heat exchangers, boilers, and direct- 
fired pre-heaters bore a maximum load 
of 20 tons per pile. 
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As the wells gave evidence of flow- 
ing for several years, field apparatus 
was installed to force the gas through 
the gathering mains under trap pres- 
sure instead of by compressor suction. 
On company wells traps were installed 
on steel structures, sufficiently high 
that the oil would flow to stock tanks 
and the gas would enter the lines at a 
pressure of about 6 lb. gauge. When 
the separators were elevated, it was ob- 
served that virtually all the desirable 
gasoline fractions required for plant 
operation would separate from the oil, 
thereby obviating to some extent the 
necessity for vapor-gathering lines 
from flow and stock tanks. 

Because the gas comes from the traps 
under pressure, gathering lines smaller 
than ordinary were suitable and the 
amount of gas compressed by each 
compressor was increased proportion- 
ately. The gas companies purchase resi- 
due gas willingly, but require that it 
be introduced into their lines at pres- 
sures well above the standard 40 lb. 
generally utilized in absorption plants. 
This situation was a factor in the de- 
sign of the compressor station. 

Equipment installed in the Wilming- 
ton plant was moved from Santa Fe 
Springs, where the company had been 
operating one of the largest gasoline 
plants in California. Because of a 
marked decrease in gas production at 






































J. C. ALBRIGHT 


after participation in the World War, 
was drilling superintendent for H. J. | 
von Hagen in North Texas area, 1919- 
1921—With the Noble Oil and Gas | 
Company, Burkburnett, Texas, in the | 
natural gasoline and refining depart. | 
ments, from 1921 to 1923—Joined statf 
of the Dixie Gasoline Company in 
1923 and became Texas manager— 
Employed by Phillips Petroleum Com- 
pany in 1925 and was sent to New 
Mexico as special representative at 
Artesia where the company con 
structed a natural gasoline plant— 
Made state representative by that | 
company in 1926—Left Phillips in 
1929 and for a time operated as 
consulting engineer, having offices 
at Brownwood, Texas—For last ten 
years has devoted practically all his 
lime writing as a free lance for trade 
journals. 
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Santa Fe Springs several engines, both 
2- and 4-cycle, were standing idle. 
Piping was in excellent condition and 
could be moved to Wilmington at 4 
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Fred E. Cooper— 
Allis-Chatmers 
double drum type 
Winch Tractor— 
used in Illinois 
field for drilling in 
after a rotary on 
wells that are 
1800 ft. to 2000 ft. 
deep;—also for 
cleaning out, deep- 
ening and general 


servicing. 
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The” Diamond” 
on every Link 
identifies all 
Diamond 
Roller Chain. 


ON T 


















Single drum—Diamond Roll- 
er Chain-driven F. E. Cooper 
speciallllinoisT ractorW inch. 
Note the treacherous, soft and 
muddy condition of the land. 


GOING PLACES 


UNDER TOUGH CONDITIONS WITH 





FRED E. COOPER TRACTOR WINCHES 


@ In the tough going underfoot in the Illinois 
oil fields, Fred E. Cooper machines have proven 
that they can go places, do the job, and return. 

In 18 hours’ drilling time, a superintendent 
reports,—“‘the Single Drum Tractor drilled 
the cement plug on a 3000 ft. well using 2'- 
in. tubing as drill pipe and drilled a 160-ft. 
water well and cemented the casing.” These 
Cooper machines are regularly used for pulling 
3200 feet of 242” wet tubing and pulling rods, 
—for bailing and swabbing wells,—for deep- 
ening and general well servicing work. 

Since the early 1920 models, tractor winches 
bearing the Fred E. Cooper name have had 
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Diamond Roller Chain drives—and for 19 
years these tractor winches have proven their 
ruggedness and reliability,—particularly so 
where the going is toughest. 

Diamond Roller Chain Drives on machin- 
ery you use is good assurance of trouble-free 
performance. DIAMOND CHAIN & MEG. 
CO., 441 Kentucky Ave., Indianapolis, Ind. 
Tulsa, Okla., 2238 Terwilleger Blvd. 


DIAMOND 


ROLLER CHAINS 


1 ELD MAC HI 
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cost below the salvage value. The 2- 
cycle engines were overhauled and con- 
verted from the exhaust-stool type to 
overhead exhaust and the original 16- 
in. power cylinders were replaced by 
17-in., which simplified setting and 
provided more power per unit. The 4- 
cycle engines were reconditioned also. 
Both types were installed in the new 
plant upon the pile-supported concrete 
mat, blocks being poured for each 
engine. 

The engine room was divided into 
two sections. The south end contained 
the engines for field loads, intake pres- 
sure varying from zero to 2 |b. gauge, 
and the north end of the building con- 
tained the high-pressure, or second- 
stage engines. 

A system of back-pressure relief 
valves was installed on manifolds in 
the plant yard outside the compressor 
room to control automatically all ex- 
cess gas and relieve excessive pressure. 
For example, if the field should pro- 
duce a greater volume of gas than the 
low-pressure compressors could com- 
press from 2-lb. intake to 40-lb. dis- 
charge pressure, the automatic release 
valve begins to vent the excess gas, and, 
no matter how many engines might 
become inoperative for any reason, the 
gas is released to the stack so that the 
predetermined intake pressure is not ex- 
ceeded. Likewise, a release valve is in- 
stalled on the discharge of the low- 
pressure field compressors to regulate 
the intake of the high-pressure com- 
pressors and the discharge of the low. 
Should all the high-pressure engines 
but one become inoperative, the pres- 
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to the plant's cooling-water 


system 


Deep-well turbine pumps used to 
pump sea water from the channel 


sure of the low-pressure gas would not 
exceed the 40-lb. limit. By this system 
of release valves, the compressors are 
completely protected from overload- 
ing. This arrangement obviates the 
necessity of ‘‘pinching’’ valves to 
equalize the pressure and balance the 
loads of several engines when a large 
volume of gas enters the plant. 

At this plant no provision was made 
for atmospheric cooling of engine- 
jacket water or commodities. Water is 
used for cooling the power and com- 
pressor cylinders and is treated to re- 
move scale-forming minerals. Make-up 
is clean, oil-free condensed steam from 
the boiler battery. In enclosed shell- 
and-tube units adjacent to the engine 
room the jacket water is cooled by sea- 
water in a closed system. 

In any gasoline plant the problem of 
obtaining an adequate supply of de- 
sirable water for cooling jackets and 
commodities is serious and frequently 
expensive. At Wilmington, however, 









































































A system of back-pressure relief 
valves installed on manifolds auto. 
matically controls excess gas and 
relieves excessive pressure 
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the temperature of the water in the 
Long Beach deep-water channel does 
not fluctuate over a wide range, ayer.” 
aging throughout the year about 70°R. 
which is about 10°F. lower than mi ‘ 
be obtained under the most favorable 
climatic conditions. 

Directly south of the plant site , 
pier was built into the channel upes 
which were mounted three deep-wel 
turbine pumps, two ef which are driven 
by electric motors, and one by 3 2as/ 
gasoline engine. The motors have a tat. 
ing of 75 hp. each, and the interns 
combustion engine 100 hp. The pumps 
were provided with sufficient submerg- 
ence to take suction during extremely 
low tides, and were protected by ; 
double screen to exclude marine organ. 
isms from the suction pipe. 

The water system consists of an 18- 
in. pipe line from the pump discharge 
manifold to the plant cooling equip- ¢ 
ment, doubled for a distance of 300 ft. 
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from the pumps to facilitate cleaning . 
and to prevent the passage of barnacles 

from the channel to the plant. This 1 
doubled line is manifolded so tha | 
either section may be used, the idle sec- 


tion being filled with fresh water, 
which kills marine animals. Provision 
is made for blowing either section to | 
flush out any foreign matter. 

This comparatively cool sea-water 
flows directly through the plant com- 
modity cooling units without inter- 
mediate pumping, the volume being 
controlled by gates. The warm, used | 
water is directed into a 1000-bbl. skim- 
ming tank installed near the distills- 
tion control room. The tank is equip- 
ped with baffles that separate any oily 
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w YOUR CASING RECORD AT 
TATE HORSESHOE BAYOU NO. 2 
















11,632 feet of 9%” casing set and cemented—a feat 
hat required the utmost in technique and a record 
that demanded the best from men and materials. 
Setting casing with a total weight of 250 tons 
lequal to the combined tractive efforts of eight 
heavy passenger locomotives) at a point two 
and one-fifth miles below ground is a task 
which all operators will appreciate. 

We are very pleased that The 
Texas Company selected Baroid 





Casing Size: 9%" 

Casing Weight: 43.50 lbs. per foot 

Total Length: 11,632 feet 

Total Weight of Casing: 505,296 lbs. 

Started Running Casing: 6:30 p. m. Nov. 9 

On Bottom: 2:55 p. m. Nov. 10 

Total Time Running and Cementing Casing: 
23 hours, 21 minutes 

Floated: Last 3,000 feet 

Maximum Weight on Indicator: 280,000 Ibs. 

Mud Data: At Time Casing Was Run: 

Type: Baroid-Aquagel 

Weight: 11.1 Ibs. per gallon (83.0 Ibs. 
per cubic foot) 

Viscosity (Stormer Instruments at 600 
r.p.m.): 23 centipoises 

Viscosity (Marsh Funnel—1500 cc. in; 
1000 cc. out): 51 seconds 

Water Loss (Baroid Low Pressure Tester): 


16 cc. in 30 minutes 
Cake Thickness: 4-32 of an inch 


Products for use in the drilling 
of this well, and at the time 


this casing was run. 


BAROID PRODUCTS 
BAROID-Extro- Heavy Dr ng Mud *AQUAGEL - Trouble 
Hodal Drilling Mud © STABI 
Chemical Mud Thinner * BAROCO—An E 

loy * FIBROTEX—For Prevent. ¢ 
of Regaining Lost Corculotion. * AQUAGEL for CEMENT 
sett 1 vlot *TEST ‘ 


LITE—An Imo 




















BAROID SALES DEPARTMENT 





NATIONAL PIGMENTS & CHEMICAL DIVISION OF 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES « LOS ANGELES * TULSA * HOUSTON 











liquid that might pass from the equip- 
ment to the tank. The tank overflows 
into a 24-in. vitrified-clay tile line, 
which carries the water to a different 
channel to avoid raising the tempera- 
ture of the water at the pump suction. 

The electric pumps are equipped 
with remote-control instruments and 
change-over switches that function if 
the power in the high-line fails. A 
double circuit was provided to prevent 
power failure should power lines break. 
Under ordinary operating conditions, 
one of the motors and the gas/ gasoline 
engine are operated simultaneously and 
the idle motor-driven pump is a spare. 
If either of the operating pumps fails, 
an alarm system connected with the 
water supply immediately flashes a red 
light on the board in the control room, 
indicating the difficulty. By punching 
a button, the plant operator immedi- 
ately places the spare pump in opera- 
tion. 

Sufficient absorption oil is circulated 
through this plant by conventional 
methods to extract a maximum of 75,- 
000 gal. of gasoline per day. The cold, 
lean oil enters the three high-pressure 
absorbers, operating at a pressure of 
150 lb. gauge, above the top plate and 
descends over 17 plates. The rich oil 
from the base is vented directly into 
the base of a column termed the vapor 
absorber. Lean oil from the common 
circulating system enters this column 
above its 20th plate. The vapor ab- 
sorber pressure is 20 lb. gauge. The un- 
desirable gases dissolved in the oil from 
the high pressure absorbers are released, 
and the oil pumped over the top re- 
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The three high-pressure absorbers 
and the vapor absorber 


covers any desirable fractions released 
with the undesirable gases. 


From the base of this vapor absorber 
the oil flows at reduced pressure to a 
rich-oil vent tank, where some of the 
entrained vapors are allowed to pass 
from the oil at a pressure of about 6 
lb. to the intake of the compressors for 
recycling. The rich-oil pump takes suc- 
tion on this vent tank through auto- 
matic liquid-level-controlling instru- 
ments and delivers the oil through the 
distillation-system heat exchangers to 
a flash drum, where approximately 80 
percent of the gasoline vapor is re- 
leased. The oil enters the flash drum at 
a temperature of about 280°F. This 
method relieves the stripping section 
of the still of a large load, imposes 
small agitation steam load, and permits 
final stripping at low fuel cost. 

From the base of the flash drum, the 





On the water system a 300-4. caus 
of double line facilitates cleanin 

line and prevents passage of ba 
cles from channel to plant 














oe 





entities 


Pron, 


partly stripped oil is pumped to direct 
fired preheaters, constructed like , 
skimming pipe still in a refinery, Th 
oil flows through banks of tubes in the 
preheaters, where the temperature js 
controlled to that required for def. 
initely removing all gasoline fractions 
recovered from the rich gas in the ab. 
sorbers. At a temperature of abou 
375°F. the oil travels to the combing. 
tion stripping and fractionating still, 
It enters at the mid-section above the 
ten stripping trays where it is proc. 
essed, exhaust steam being used to 
provide agitation and reduce the Vapor 
pressure. The ten plates in the lower 
portion of the still operate as partial 
fractionators, preventing the passage of 
absorption oil fractions to the upper 
section. The gasoline is fractionated in 
the upper section, also containing ten 
trays. Condensate from the gasoline 
coolers and accumulator drum is used 
as reflux in the ratio of two parts re. 
flux to one part product. 

General Petroleum Corporation 
maintains and operates a central frac- 
tionating plant within pipe line deliy- 
ery distance to reduce the raw product 
by final fractionation to the quality 
and vapor pressure required for blend- 
ing or for sale to other refiners in the 
Los Angeles Basin territory. The pro- 
duction in terms of total gallons de- 
pends upon the schedule of oil produc- 
tion of the field, which has been pro- 
gressively reduced from the large in- 
itial volume per well to about 300 bbl. 
which naturally reduces the amount of 
gas available for processing. 
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e@ Republic Alloy Steels are being used — Alloy Steels will justify its use on the 
increasingly in industry because of the _ basis of economics—will lower proces- 
many desirable attributes which they - sing costs—will lengthen the useful 


alone possess, namely: life of your product—will give you an 


+ Flexibility—a steel for every added sales feature—will show advan- 
application. -: tageously in your profits. Republic 


2. High physical properties. metallurgical service will help you 
3. Improved efficiency in large work out the economics of alloy 

sections. steel as they apply to your product 
4. High fatigue qualities with no obligation to you. Address: 





5. Heat-resistance—high creep REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 
strength. Alloy Steel Division: Massillon, Ohio 
6. High strength of welds. BERGER MANUFACTURING DIVISION 
NILES STEEL PRODUCTS DIVISION 


Somewhere in your product there is UN'ON DRAWN STEES DIVISION 
STEEL AND TUBES, INC. ais. 0.5. rat ot 
apart where one of the many Republic TRUSCON STEEL COMPANY gr TF 


$= : 


| STEEL 


Alloy Steels 


, 198 When writing REPUBLIC STEEL CORPORATION for further information, please address Department PT 
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Fig. |. Breckenridge treating plant of 
Lone Star Gas Company, showing 
hydrogen sulphide scrubbers 





The Removal of Hydrogen Sulphide 





Frrom Gas Containing Oxygen 


Small concentration of the hydrogen sulphide, necessity for 
almost complete removal, and presence of carbon dioxide 
and oxygen were complicating factors 


By T. S. BACON 


Research Engineer, Lone Star Gas Company 


HE general subject of the removal 

of hydrogen sulphide from gas 
has been widely and thoroughly in- 
vestigated, and several proven com- 
mercial processes are available for 
sweetening gas. These commercial 
processes include the following: 


1. Iron oxide (dry) process.’ * 1 
2. Seaboard (soda-ash solution) 
process.® 


3. Thylox (sodium arsenate solu- 
tion) process.* ° 

4. Sodium phenolate process.® 

5. Girdler (organic amine solution) 
process.’ 


6. Tripotassium phosphate proc- 
8 
ess. 


A thorough study and comparison 
of the above processes from the chem- 
ical, engineering, and economic view- 
points is prerequisite to selection of 
the best process for any given problem. 
The general factors that must be con- 
sidered include the following: 


1. Treating temperature. 
2. Treating pressure. 





tNumbers refer to articles listed in bibliogra- 
phy at end of article. 
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3. Hydrogen sulphide content of 
raw gas. 

4. Permissible hydrogen sulphide 
content of treated gas. 


5. Volume of gas to be treated. 
6. Availability and cost of utilities. 
7. Gas composition. 


Operating data are available pertain- 
ing to the use of most of these proc- 
esses on refinery gases, natural gases, 
and manufactured gases, and operat- 
ing results can be predicted fairly ac- 
curately for almost any given condi- 
tions. Treating conditions on one proj- 
ect, however, were so unusual that a 
novel treating process was developed to 
meet the treating conditions. As these 
conditions may be faced by other op- 
erators, the conditions and the remedy 
will be described. 

The Lone Star Gas Company has 
been buying residue gas from several 
casinghead gasoline plants in the 
Breckenridge, Texas, district. This gas 
is compressed after purchase to a pres- 
sure of about 350 Ib. per sq. in. and 
delivered into the main distribution 
lines of the company. Serious inter- 











T. S. BACON 


began his business career with the 
Hercules Powder Company, Wilmins- 
ton, Delaware, in 1928 as research 
engineer—From 1929 to 1931 was re- 
search chemist for Arab Gasoline 
Company, Eastland, Texas—1931 to 
present research engineer with Lone 
Star Gas Company, Dallas, Texas. 

Received bachelor’s degree from 
Swarthmore College and master's de 
gree from Massachusetts Institute of 
Technology—Is member of American 
Chemical Society. 
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HOUSTON 


‘ Oil Wells 
DETROIT PITTSBURGH Oil Refineries GRAND RAPIDS HOLLYWOOD 
Auto Factories Steel Mills Oil Tool Manufacturers Furniture Factories Movie Studios 





> VIS] 7 wort’s retrocum CENTER 


OIL WELLS...REFINERIES...O1L TOOL MANUFACTURERS 


Houston is the key city of the world’s largest and fastest-growing oil empire. The 
largest refineries in the world are located on the Houston ship channel and near-by 
gulf waters... Houston is the third largest export port in the United States... Visitors 
| from every world city marvel at the mighty onward surge of Houston and immedi- 
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ately set it down as America’s city of destiny. 


> EXHIBIT worwo’s retroueum CENTER 


OIL EQUIPMENT BUYERS 


The biggest buyers of oil equipment come from every oil country to the Oil-World 
, Exposition at Houston. They know that its location in the state that produces 54.5% 
| of the footage of all the wells drilled in the United States, much of it from high-pres- 
sure and deep wells...naturally means an opportunity to see on display, and in 
: operation, oil equipment built for today’s and tomorrow’s problems. 
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:|| APRIL 24-29 HOUSTON, TEXAS 
Write for details to ED. ge eng Sg ng lege Exposition, Inc., 
|| OlisaEX POSITIO 





PETROLEUM BUILDING » » » » HOUSTON, TEXAS 








nal corrosion of the main gas trans- 
mission lines was observed, although 
internal corrosion of the low-pressure 
(20 to 30 Ib. per sq. in.) feeder lines 
from the gasoline plants was negligi- 
ble. A careful analysis of the causes 
of corrosion made by the chemists, and 
confirmed and amplified by the Bureau 
of Mines,® showed that main-line cor- 
rosion was caused by the combined ac- 
tion of the following: 


1. Liquid water. 
2. Free oxygen in the gas. 


3. Low concentration of hydrogen 
sulphide in the gas. 


4. High pressure on the main trans- 
mission lines. 


The Breckenridge casinghead gaso- 
line plants obtain gas from wells op- 
erated under vacuum, and oxygen en- 
ters the’ gas because of unavoidable 
leakage of air into the vacuum gath- 
ering systéms. The leakage is sufficient 
te Maintain a concentration of 1.0 to 
1.8° percent oxygen in the gas enter- 
ing*the compressor station. The gas is 
also slightly.-sour, containing 1.5 to 
4.0 grains: of: hydrogen sulphide per 
100 cu. ft. as received at the com- 
pressor station. The_gas also contains 














Fig. 3. High-pressure hydrogen sulphide scrubber and mist extractors 





0.2 to 0.4 percent carbon dioxide, 
which prevents. the economical use of 
a straight caustic wash for removal of 
the hydrogen sulphide. Corrosion tests 
made on samples of steel under main- 
line conditions indicated that the hy- 


drogen sulphide content of the treated 
gas should not exceed 0.10 grains per 
100 cu. ft. Gas volume varied between 
10,000,000 and 15,000,000 cu. ft. per 
day. 

The total amount of hydrogen sul- 























Fig. 2. How diagram of hydrogen sulphide removal plant 
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Fig. 4. Solution tanks and sulphur 
foam box 
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hide to be removed in this purifica- 
tion plant was extremely small, but to 
reduce the residue hydrogen sulphide 
content to the permissible maximum 
of 0.10 grains per 100 cu. ft. of treated 
gas required a plant of excellent effi- 
ciency. It seemed possible that the 
iron oxide process might prove to be 
successful in this application; however, 
large oxide beds would be required to 
insure this low final concentration of 
hydrogen sulphide, and pressure boxes 


for these*beds would require a large 


investment. 

The process as finally developed in- 
volves the absorption of hydrogen sul- 
phide in an alkaline solution, and oxi- 
dation of the absorbed hydrogen sul- 
phide to free sulphur.’° The free oxy- 
gen already present in the gas is used 
to accomplish this oxidation. The nor- 
mal rate of oxidation of hydrogen sul- 
phide absorbed in a sodium carbonate 
solution that also contains dissolved 
oxygen is extremely slow. A catalyst, 
formed of iron and zinc salts, is added 
to the alkaline scrubbing solution to 
increase the rate of sulphide oxidation. 

The absorption of hydrogen sulphide 
by a sodium carbonate solution is a re- 
versible reaction, and hydrogen sul- 
phide can be liberated from the fouled 
solution by blowing air through it, as 
in the Seaboard process. Liberation of 
hydrogen sulphide from the solution is 
also aided by the presence of carbon 
dioxide. Therefore, in this application, 
the erdinary solution of sodium car- 
bonate would not purify the gas satis- 
factorily, owing to the small amount 
of hydrogen sulphide and the com- 
paratively large amount of carbon di- 
oxide in the gas. The sodium carbonate 
solution does become effective, how- 
ever, after the addition of the oxida- 
tion catalyst, as the hydrogen sulphide 
absorbed by the solution is removed 
from the solution by oxidation, and 
therefore does not adversely affect the 
absorption of additional hydrogen sul- 
phide by the solution. The partial pres- 
sure of the hydrogen sulphide in the 
gas above the solution is very slight 
at all times, owing to the rapid oxida- 
tion of the absorbed hydrogen sulphide. 
Therefore, the solution is capable of 
femoving hydrogen sulphide from the 
gas almost quantitatively. 

The complete Breckenridge treating 
plant is shown in Fig. 1, and the sim- 
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ple flow diagram of the treating proc- 
ess is shown in Fig. 2. Natural gas is 
compressed in two stages in this plant, 
and is treated for removal of hydro- 
gen sulphide after each stage of com- 
pression. The intermediate pressure 
scrubber (left foreground) is 6 ft. in 
diameter, contains six trays, and op- 
erates at a pressure of approximately 
100 Ib. per sq. in. gauge. Gas from the 
compressor station intercoolers enters 
this scrubber through a small mist ex- 
tractor (lower left), leaves the top of 
the scrubber, and passes to the high- 
stage compressor cylinders. The scrub- 
bing solution is prepared in one of two 
low cylindrical tanks at the base of the 
intermediate pressure scrubber. The so- 
lution is pumped continuously from 
this tank into the top of the scrubber, 
and is returned to the same tank from 
the base of the scrubber. This circula- 
tion of solution through the scrubber 
is not required for gas purification, but 
is of practical value in removing the 
free sulphur from the interior of the 
scrubber. The sulphur present in the 
solution leaving the scrubber separates 
from the solution as a foam, owing to 
the action of dissolved gases liberated 
from the solution by reduction of pres- 
sure. The sulphur foam is readily skim- 
med from the solution and discarded, 
and hence does not plug the interior 
of the scrubber. 


The high-pressure scrubber (right 
foreground of Fig. 1) operates in an 
identical manner, at a pressure of 300 
to 375 lb. per sq. in. gauge. Large mist 
extractors are used on the inlet and 
outlet of the high-pressure scrubber, 
as shown in Fig. 3. The use of two in- 
dependent scrubbers permits continu- 
ous purification of the gas even though 
one scrubber is shut-down for cleaning 
or repairs. 

Some free sulphur is deposited on 
the metal surfaces in the scrubbers, 





and must be removed manually every 
9u days. The specially designed scrub- 
ber trays and bubble-caps have flat ac- 
cessible surfaces to facilitate cleaning. 
Stainless steel trays and caps are used, 
and the internal surfaces of the scrub- 
ber shells are protected from corrosion 
by a lining of special concrete. Plun- 
ger-type pumps equipped with stain- 
less-steel plungers and valves are used 
for circulation of solution. 

The scrubbing solution loses its ef- 
fectiveness, owing to side reactions, 
and is replaced every seven days. So- 
dium sulphate and sodium thiosulphate 
are identified products of side reac- 
tions. The fresh scrubbing solution is 
made-up in the other solution tank 
shown in Fig. 1, and is put into use 
without any interruption to scrubber 
operation. 

This plant has operated satisfactor- 
ily for several years, using this low- 
cost method for the removal of hydro- 
gen sulphide from gas containing free 
oxygen. 
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Courtesy: H. C. Price Co., Welding Contractors on these three lines, 


3 More Pipe Lines... 27,365 Joints} 
“SHIELD-ARC” WELDED 
For Permanence and Low-Cost 


@ Here are three more Lincoln “Shield-Arc” welded 252 joints per day. Gen’l contractors: §. D. Bechtel Co. 


lines, totaling 226 miles, recently completed: (3)—Central States Pipe Line Co. 8-inch line from 
Salem, Ill. to Clay City, Ill. Total 37 miles, 4500 butt 


(1)—_—Mountain Fuel & Supply Co. 18-inch gas line 
sig : joints without back-up ring, welded by stove-pipe method 


from Biglow Hill, Wyo. to Coalville, Utah. Total 53 


: os averaging 272 joint: day. Gen’! contractors: Wil- 
miles, 6729 butt joints with back-up ring, welded by i“ ee ae ee 


liams Bros. Co. 


firing-line and bell-hole method at an average of 103 


= You can cut costs and improve the quality of pip: 
joints per day. Gen’! contractors: §. D. Bechtel Co. P oo 


lines, casing installations and many other oil and gas 4 
(2)——Rocky Mountain Pipe Line Company 8-inch oil projects with “Shield-Arc” welding. For valuable sug- § 
line from Lance Creek, Wyo. to Cheyenne, Wyo. Total gestions consult the nearest nenenenenes® 


136 miles, 16,136 butt joints without back-up ring, Lincoln office or mail THE LINCOLN ELECTRICC? 


welded by firing-line and bell-hole method at average of the coupon. Dept. AC-565, Cleveland, 0m 


Send free bulletin on 0 Pipe Line Wee 
ing. (1) Welding of Casing. New Linctt 
**Shield-Arc” Welder. 


LINCOUN Weccic fee 


PRODUCES A STRONGER, MORE LASTING CONSTRUCTION FASTER, AT LESS COST City Ste 
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\INVOUS Tap, 


A DAILY REFERENCE. 
FOR OPERATING M 





Title of Table 
Conversion factors 


Diameter of wire of various gauges 
Bele speed ................. 
Current taken by electric motors... 


Theoretical capacity of reciprocating pumps... 


Dimensional specifications of cable 
Weight and displacement of 27-in. 
Weight and displacement of 41/-in. 
Weight and displacement of 5,;%-in 
Weight and displacement of 65-in. 
Weight and displicement of 754-in. 


drilling tool joints 
drill pipe 
drill pipe 
. drill pipe 
drill pipe 


Clearance between tool joints and wall of well ... 
Total upward pressure between drill pipe and casing 
Total upward pressure between drill pipe and casing 
Total upward pressure between casings _. 

Total upward pressure between casings -... 

Total upward pressure between casings .... 

Total upward pressure between casings .. 

Total upward pressure between tubing and casing 
Total upward pressure between tubing and casing 
Total upward pressure between tubing and casing 
Total upward pressure between tubing and casing 
Horsepower required to compress natural gas 
Horsepower required to compress natural gas 


a 





and 85-in. drill pipe 
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P 066.000 


ssasiihlide P 094.14 


(sheet 2) P 095.603.1 


cian P 094.839 


(sheet 3) P 094.865.1 


iad P 424.22 


P 425.240.237 
P 425.240.450 
P 425.240.556 
P 425.240.662 
P 425.240.787 
saan P 425.294.252 


(sheet 3) P 448.425 
(sheet 4) P 448.425 
(sheet 1) P 448.430 
(sheet 2) P 448.430 
(sheet 3) P 448.430 


_.(sheet 4) P 448.430 


(sheet 1) P 448.456 
(sheet 2) P 448.456 
(sheet 3) P 448.456 
(sheet 4) P 448.456 
(sheet 1) P 515.5 
(sheet 2) P 515.5 
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129 
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77 
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89 
131 
87 
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Sept. 
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Sept. 
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June 
Aug. 


Nov. 
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Sept. 
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Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
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Feb. 














Engineering Data Especially Compiled for Office, Field, and Plant Use 
A REGULAR FEATURE OF THE PETROLEUM ENGINEER 























THE PETROLEUM ENGINEER, Feb., 1939 































Title of Table Index No. Page Issue 
Baerey sommiced to Tift Suid... nn. eseceeeee (sheet 1) P 519.5 81 July 
Energy required to lift fluid... 0. ...(sheet 2) P 519.5 121 Sept. 
Energy required to lift Mui... 2... -ceeceee a 3) P 519.5 137 Nov. 
Velocity of flow through 11/-in. tubing sisaioediebatcaaaa P 533.300.125 125 Sept. 
Velocity of flow through 11/-in. tubing sasensssencensill SGU ES 117 Aug. 
Velocity of flow through 4-in. tubing. P 533.300.4 135 June 
Pressure drop per mile of 8-in. pipe line, oil of 30° A.P.I. ....P 615.108.30 125 June 
Pressure drop per mile of 10-in. pipe line, oil of 30° A.P.I. ....P 615.110.30 109 = Aug. 
Temperature-specific gravity multipliers, Weymouth’s 
aa da ceidined ial ncemnhoninincesoniions (sheet A) P 621.100.1 245 Oct. 
Diameter-length multipliers, Weymouth’s formula (sheet B) P 621.100.1 141 Nov. 
Capacity of bolted tanks................._..... (sheet 2) P 644.200.1 113 Aug. 
Capacity of bolted tanks... (sheet 3) P 644.200.1 119 Aug. 
Specific gravity of sulphuric acid solutions (sheet 2) P 725.113.2 119 Sept. 
Equilibrium constants (K-values) of n-butane P 771.214.740 81 ‘Feb. 
Equilibrium constants (K-values) of iso-butane P 771.214.745 73 Jan. 
Equilibrium constants (K-values) of n-pentane P771.214.750 247 Oct. 
Equilibriur constants (K-values) of iso-pentane P 771.214.755 75 Jan. 





*This index of the second twelve installments is revised monthly as additional tables are published. A complete 
index of all tables included in the first twelve installments was published in the May issue. 





_ Sone oe SE a AI a2 me me 


INDEX TO ADVERTISERS IN TABLES 


American Rolling Mill Company 
American Rolling Mill Company 
American Rolling Mill Company 
American Steel & Wire Company 
Baker Oil Tools. Inc. 

Baker Oil Tools, Inc. 

Baker Oil Tools, Inc. 

Bethlehem Steel Corporation 
Bethlehem Steel Corporation 
Broderick & Bascom Rope Company 
Climax Molybdenum Company 
Climax Molybdenum Company 





(sheet 3) 120 
(sheet 2) 124 
(sheet B) 142 

116 


__(sheet 3) 130 


a (sheet 4) 80 


Diamond Chain and Manufacturing Company 


Fluid Packed Pump Company 


Gilmore Wire Rope Division of ect & Laughlin Steel 


Corporation _. 
Hanlon-Buchanan, Inc. 
Hanlon-Buchanan, Inc. 

Hyatt Roller Bearing Company 
International Harvester Company 
Layne & Bowler Company 

Linde Air Products Company 
Linde Air Products Company 
Lunkenheimer Company 
Lunkenheimer Company 
MacClatchie Manufacturing Co. 
Macwhyte Company 

Merla Tool Company 

Mission Manufacturing Company 
Patterson-Ballagh Corporation 
Petroleum Rectifying Company 
Petroleum Rectifying Company 
Reed Roller Bit Company 

Reed Roller Bit Company 

South Chester Tube Company 
Spang & Company 

Staynew Filter Corporation 
Staynew Filter Corporation. ...... 
Thermoid Rubber Company..... 


Westinghouse Electric & Mfg. Company | 


Westinghouse Electric & Mfg. Company 
Westinghouse Electric & Mfg. Company 





(sheet 3) 86 
(sheet 3) 138 
(sheet 1) 78 
128 
(sheet 2) 122 
140 
136 
(sheet 1) 82 


(sheet 3) 144 


eee 248 

. 82 

126 

(sheet 2) 114 
118 

110 

(sheet A) 246 
..(sheet 2) 120 
; sakpaneg 
(sheet 4) 72 
mane 112 
(sheet 2) 88 
(sheet3) 84 
(sheet 2) 80 
— 1) 132 
sabjaiias 76 
124 

(sheet 4) 90 
(sheet 1) 132 


sisssiaieaiiaiabalanae 108 


—— 
— 
...128 
.134 
130 
(sheet 2) 146 


Aug. 
Sept. 
Nov. 
Aug. 
June 
July 
Feb. 
Nov. 
Jan. 
June 
Sept. 
Nov. 


June 


July 


Nov. 
Oct. 
Feb. 
Sept. 
Aug. 
Aug 
Aug. 
Oct. 
Sept. 
Jan. 
Jan 
Aug. 
Feb. 
July 
Jan. 
June 
Jan. 
June 
Feb. 
Sept. 
Aug. 
June 
Oct. 
Sept. 
June 
Sept. 
Nov. 


P 644.200.1 

P 448.430 

P 621.100.1 

P 425.240.787 
P 448.425 

P 448.425 

P 448.456 

P 519.5 

P 448.456 

P 425.240.556 
P 519.5 

P 425.294.252 
P 533.300.4 

P 519.5 


P 448.430 

P 771.214.750 
P 771.214.740 
P 533.300.125 
P 644.200.1 

P 533.300.15 
P 615.110.30 
P 621.100.1 

P 725.113.2 

P 771.214.745 
P 448.430 

P 425.240.662 
P 515.5 

P 094.865.1 

P 448.456 

P 515.5 

P 771.214.755 
P 425.240.450 
P 448.456 

P 448.430 

P 424.22 

P 615.108.30 
P 066.000 

P 425.240.237 
P 094.14 

P 094.839 

P 094.603.1 
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A Decimal System for Classifying 
Data Pertaining to the 


Petroleum Industry 


Part 2 
By 


LESTER C. UREN 


Professor of Petroleum Engineering, 
University of California, Berkeley, California 


DITOR’S NOTE: On this and fol- 

lowing pages are presented the 
third and fourth divisions of the Uren 
Classification. The remaining six divis- 
ions will appear in later issues of The 
Petroleum Engineer. An introductory 
article by Professor Uren appeared in 
the November issue. The first two 
divisions of the Classification were 
printed in the January issue. For per- 
mission to publish this material, The 
Petroleum Engineer is indebted to the 
publishers of National Petroleum 
News, owners of the copyright on the 
1928 edition of the Classification. 


200 to 299. Physical and Chemical 
Properties of Petroleum; Exam- 


ination, Testing, and Sampling 


200. General reference, text, and 
hand books and general articles 
on physical and chemical prop- 
erties, analysis, testing, and 
sampling. (Arranged in alpha- 
betical sequence by initial let- 
ters of author’s names. ) 


201. Chemical and physical peri- 
odicals and journals. (Ar- 
ranged in alphabetical se- 
quence.) (See also under 
010.) 


202. Chemical, physical, and test- 
ing societies, organizations, 
and institutions: proceed- 
ings, bulletins, transactions, 
and other publications.’ 
(Arranged in alphabetical 
sequence.) (See also under 
020.) 


203. Chemical and physical no- 


menclature: definitions. 


—_ 


1 H . . . 
‘This number may also include publications 
of government bureaus, if desired. 
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L. C. UREN 


is professor of petroleum engineer- 
ing at the University of California. 
He received his Bachelor of Science 
degree from the College of Mining, 
University of California, in 1911 and 
has taught courses in mining and 
petroleum engineering there since 
1912, ranking as senior professor in 
the petroleum division of the depart- 
ment of mining since the inception 
of the division in 1915. He has super- 
vised the preparation of more than 
100 senior and graduate theses in 
petroleum technology and is a mem- 
ber of the research committee and 
director of Project No. 28 of the Amer- 
ican Petroleum Institute, and a mem- 
ber of the research committees of the 
American Association of Petroleum 
Geologists, of the American Institute 
of Mining and Metallurgical Engi- 
neers, and of the National Research 
Council. His teaching duties have re- 
stricted his commercial work to con- 
sultation and appraisal on behalf of 
several important companies and fed- 
eral and local governmental agen- 
cies and as an expert witness in 
litigation. He is a member of the pro- 
fessional societies mentioned, and of 
Sigma Xi, Tau Beta Pi, and Theta 
Tau honorary fraternities. He is au- 
thor of more than 100 papers on petro- 
leum technology and of two volumes 
on petroleum engineering extensive- 
ly used as text and reference books. 
































(Arranged alphabetically by 
initial letter of words de- 
fined.) (See also under 050.) 


204. History, progress, and de- 
velopment of physics and 
chemistry, particularly as 
applied to the testing of pe- 
troleum, natural gas, and 
other bitumens. 


205. Miscellaneous tests and an- 
alyses of petroleum, gases, 
and solid bitumens from par- 
ticular fields or localities.™ 


206. General physical and chem- 
ical instruments and rea- 
gents.’* 

Jd Chemical reagents, sol- 


vents, and other labora- 
tory materials. 


Laboratory equipment, 

miscellaneous. 

3 Gravimetric apparatus. 

31 Balances and weights. 

32 Hydrometers. 

33 Pycnometers and speci- 
fic gravity bottles. 

4 Volumetric apparatus; 

calibrated vessels. 

41 Graduated cylinders, 
flasks, pipettes, burettes, 
etc. 

42 Centrifuge burettes. 

a Gas analysis apparatus. 

51 Liquid absorption ap- 
paratus. 

52 Explosion apparatus. 


~ YThis number may conveniently be subdi- 
vided according to the geographic index: 110 
to 190. 


%7When possible, in classifying instruments 
and reagents, preference will be given to num- 
bers assigned to *he physical and chemical 
tests and operations for which the apparatus 
or reagent is purticularly intended. The pres- 
ent number is provided to include all general 
physical and chemical equipment that cannot 
be definitely allocated. 










































53 


4 


61 


-62 
.63 


71 


72 


73 


74 


75 
76 


Po 


78 
79 


81 
82 


91 


207. 


208. 


209. 





Selective condensation 

apparatus. 

Gas density apparatus. 
Heat- and temperature- 
measurement apparatus. 

Thermometers and py- 

rometers. 

Calorimeters. 

Melting-point and 

pour-point apparatus. 
Electric, magnetic, and 
galvanic apparatus for 
testing. 


Heaters, ovens, hot- 
plates, etc. 


Galvanometers and po- 
tentiometers. 


Ammeters, volt-meters, 
and watt-meters. 


Conductivity and re- 
sistivity apparatus. 
Thermocouples. 
Cathode-ray equip- 
ment; oscillographs. 


Galvanic cells and stor- 
age batteries. 


Radio apparatus. 


Miscellaneous other 
electric, magnetic, and 
galvanic apparatus. 


Mechanical apparatus. 
Centrifuges. 
Filtration equipment. 


Other physical and chem- 
ical apparatus. 


Microscopic and other 
optical instruments and 
apparatus. 


General physical and chem- 
ical tables, formulas, and 
constants.'* (See also under 
060.) 34 


Petroleum chemists, physi- 
cists, and analysts: directories 
and biographies. (Arranged 
in alphabetical sequence by 
initial letter of names.) (See 
also under 081.) 


Miscellaneous other data on 
physical and chemical prop- 
erties of petroleum and on 
testing and sampling. 


Physical properties of petro- 
leum, natural gas, and other 
bitumens and methods of de- 
termination: general data on 
physical properties. 


When possible, preference will be given to 


numbers assigned to physical 


and chemical 


tests to which the formulas, tables, and con- 
stants particularly apply. The present number 
is intended to provide for all general physical 


and chemical tables, 


formulas, and constants 


that cannot be allocated definitely. 


“Mathematical tables and formulas are filed 
under 061, 


211. 


61 
.62 
63 


ZiZ. 


213. 


11 


sAZ 


ane 
Eee 
.123 


Optical properties. 


Refractivity and refracto- 
meters. 


Polarization and polari- 
scopes; rotatory power. 


Color and colorimetric ap- 
paratus. 


Transparency and _ turbi- 
dometers. 


Fluorescence (bloom). 


Sensitiveness to light; 
photo-chemical proper- 
ties. 


Spectrograph. 
Stroboscope. 


Photometric determina- 
tions. 


Radioactivity. 
Other optical properties. 


Odor. 


Density and volume rela- 
tionships; apparatus for de- 
termining density, volume, 
and compressibility. 


Density relationships. 
Baumé scales. 
Density determination 
apparatus. 

Hydrometers. 
Westphal balances. 
Specific gravity ap- 
paratus. 

Coefficient of expansion: 

theory, methods of deter- 

mining, and experimental 
values. 

Compressibility: theory, 

methods of determining, 

and experimental values. 


Changing phase properties: 
theories, methods of meas- 
urement, instruments, and 
experimental values. 


Boiling point. 
Evaporation and _ volatil- 
ity. 
Vapor pressure appa- 
ratus and tests. 


Latent heat of vapori- 
zation apparatus and 
tests. 


Vapor density apparatus 
and tests. 
Fractional distillation. 


Distillation apparatus 
and tests. 


Melting point. 


Congealing point and cold 
tests. 


Crystallization. 


216. 


111 
112 


12 
13 


217. 


219. 


221. 





%Numbers under 221 
into: 


merely 
Solids. 


Other properties of gases; 
theories; methods of meas. 
urement, instruments, and 
experimental values. 
Diffusion of gases. 


Absorption and adsorption 
of gases. 
Solubility of gas in petro- 
leum and related syb- 
stances. 


Other properties of liquids: 
theories; measurement of; 
instruments, and experi- 
mental values. 


Viscosity and fluidity. 
Definitions and physical 
significance. 

Absolute viscosity. 

Influence of temper- 

ature on viscosity. 
Viscosimeters. 
Viscosity conversion ta- 


bles and charts. (See 
also under 207.) 


Surface tension, capillary 
and diffusion phenomena. 


Filtration. 

Solubility and fractional 
precipitation. 
Emulsibility. 
Absorption. 


Other properties of solids 
and semi-solids: theories, 


methods of measurement, in- 
struments, and experimental 
values. 
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Hardness; penetrometry. 
Ductility. 

Toughness and cohesion; 
strength. 

Adhesion. 

Consistency and viscosity 
of semi-solids. 

Solubility. 


Other physical tests. 


Sizing tests of sands. 
Microscopic examination. 
Corrosion and gumming 
tests. 

Porosity tests. 
Permeability tests. 


Chemical properties of petro- 
leum, natural gas, and other 
bitumens, and methods of de- 
termination: general data on 
chemical properties. 


Elements present in petro- 
leum, natural gas, and other 
bitumens; methods of mak- 
ing ultimate (elementary) 
analyses.’® 


subdivided 


may be 
and .3 


.1 Gases; .2 Liquids; 
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222. 


223. 


01 
02 
.03 
.04 
05 


nut & 


61 


62 


63 


JI1 


92 


224. 








Carbon in petroleum and 
related substances. 
Hydrogen in petroleum 
and related substances. 
Nitrogen in petroleum 
and related substances. 
Oxygen in petroleum and 
related substances. 
Sulphur in petroleum and 
related substances. 
Halogens in petroleum 
and related substances. 


Molecular weights and ionic 
relationships. 
Cracking of petroleum 
and related substances. 
Polymerization of petro- 
leum and related sub- 
stances. 


Hydrocarbon compounds 
and derivatives in petro- 
leum, natural gas, and other 
bitumens: their identifica- 
tion, synthesis, and reactions 
with various substances. 
Liquid petroleums. 
Natural gases. 
Asphalts. 
Mineral waxes. 
Oil shales. 
Paraffins. 


Olefines and polymethy- 
lenes (naphthenes) . 
Acetylenes. 

Turpenes. 

Benzenes. 


Oxygen compounds and 
oxidation; action of acids 
in and on petroleum. 
Organic acids in petro- 
leum. 
Carbon dioxide in pe- 
troleum and related 
substances. 


Oxygenated hydrocar- 
bons: asphalts and tarry 
substances. 
Halogen compounds in 
petroleum. 
Hydrogenation and catal- 
ysis. 
Other compounds and de- 
rivatives. 


Nitrogen compounds 
and derivatives in pe- 
troleum. 


Sulphur compounds and 
derivatives in petro- 
leum. 


Analytical numbers; reac- 
tions and standard solutions: 
methods of determining, and 
experimental values. 


225. Determination of water, sol- 
ids, and other impurities. in 
liquid hydrocarbons. 


1 Determination of water 
and suspended solids. 
11 Centrifuge method. 
12 Distillation methods. 
.13 Electrical method. 
14 Calcium carbide 
method. 
| 2 Determination of sulphur 
in petroleum. 
3 Determination of nitrogen 
in petroleum. 
4 Determination of acids in 
petroleum. 
Ss Determination of ash con- 


tent of petroleum and re- 
lated hydrocarbons. 


226. Determination of impurities 
in asphalts, waxes, and 
shales. 

227. Estimation of vaporized con- 


stituents, foreign gases, and 
other impurities in natural 
gases. 


1 Water vapor in natural 
gas. 


2 Condensable hydrocarbon 
vapors in natural gas. 
} 





21 Oil absorption method. 


.22 Charcoal adsorption 
method. 
.23 Selective 
method. 


R Sulphur compounds in 
natural gas. 


4 Carbon dioxide and oxy- 
gen in natural gas. 

Ss Nitrogen in natural gas. 
Helium in natural gas. 


condensation 


228. Determination of mixtures 
and adulterants. 


1 Estimation of petroleum 
derivatives as adulterants. 


a Estimation of foreign 
adulterants in petroleum 
products. 


229. Miscellaneous other tests and 


methods. 


230. Thermal properties of petro- 
leum, natural gas, and other 
bitumens, and methods of de- 
termination; general data on 
thermal properties. 


231. Ignition variables: flash 
points and burning points; 
ignition points and explosive 
mixtures; theory, methods, 
and instruments; experimen- 
tal data. 


Instruments: flash testers. 
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232. 


233. 


234. 


235. 


236. 


237. 


Flash point: physical sig- 
nificance and experimen- 
tal values. 

Burning point: physical 
significance and experi- 
mental values. 

Explosive mixtures: per- 
centage of air and various 
gases forming explosive 
mixtures; theory, and ex- 
perimental values. 


Combustion, calorific power, 
and calorimetry; theory, 
methods, and instruments; 
experimental data. 


Theory of combustion. 
Calorimeters for liquids 
and solids. 

Calorimeters for gases. 


Illuminating power, burning 
qualities, and photometry; 
theory, methods, and instru- 
ments; experimental data. 
Burning qualities of oils 
and methods of testing 
lamps and wicks; burners. 
Illuminating power and 
methods of measurement: 
photometers. 


Thermal decomposition or 

“cracking” (pyrolysis). 
Theory of cracking: 
chemistry of the process. 
Physical conditions influ- 
encing thermal decompo- 
sition. 
Cracking stills and acces- 
sories (experimental). 
Catalysts, use of in crack- 
ing (experimental). 


Specific heats: theory, meth- 
ods, and instruments for de- 


termining; experimental 
data. 
Carbonization. 


Low-temperature carbon- 
ization (experimental). 
Franz Fisher and Bergius 
methods (experimental). 
Conradson carbon residue 
apparatus. 


U. S. Bureau of Mines 
method. 


Heat values incidental to 
physical and chemical 
changes. 


Heats of reaction and 
formation. 

Heat of fusion. 

Free energy and entropy. 


Heat of adsorption and 
absorption. 








79 




























238. Heat absorption, conduc- | 268. Asphalts, tars, road oils, etc. | 304. History, progress, and de- 
— radiation con- 269. Oil shales, miscellaneous | en of petroleum 

, = P solid bitumens, lamp black, | See a 2 See. FE 

S i t tro- ~ ° B: 

‘i pc gert-toen inate coke, etc. | 305. General geological descrip- 

b Jl Oil shales. | tions and maps of oil fields 
nous substances. | and districts.’? (See al 

.2 Petroleum coke. dee 06 so un- 

239. Other thermal properties. 3 Lamp black. er 100-190.) 3 

240. Medicinal and physiological 4 Coal, peat, and lignite. 306. Geological and exploration 
properties. 5 Charcoal. outfits and yar", sueemndbeaadl 

7 ing devices and instruments. 
241. Asphyxiating properties. 270. Specifications for purchase of A Field equipment. 
242. Tonic properties. various species and fractions of di Conveyances and trans- 
petroleum and other bitu- portation equipment 
— . 16 ; . 
243. Anaesthetizing properties. mens. _ 12 Surveying instruments. 
244. Laxative effects (mechani- a Standardization of petro- 13 Aerial mapping equip- 
cal). leum and bituminous ment. 
products. .14 Equipment for struc- 
245. Emollients. : oe ture drillin 
280. Sampling liquid, gaseous, and > - 8 

249. Other medicinal and physio- solid hydrocarbons. : aboratory equipment. 

logical properties. 21 Petrographic equip- 
281. Sampling of gases. (See also ment. 
250. Power and thermal efficiency under 688.) 211 Petrographic and 
tests. . — binocular micro- 
282. Sampling of liquids (See also 
251. Steam boiler tests. under 676 and 747.) scopes. 
; ; thee .212 Sizing equipment; 
252. Internal combustion engine | Sampling instruments: oil laboratory screens 
tests. thiefs. and elutriators. 
253. Industrial furnace tests. 11 Bottom-closure types. .213 Equipment for por- 
D , F 12 Bottle types. osity determination. 
254. omestic appliance tests. LB Case types. 214 Semen for per- | 
255. Petroleum versus coal as a 2 Mechanical sampling de- meability determina- 4 
fuel (in general). vices. oon. 3 
.215 Equipment for heavy ¢ 
256. Natural gas versus other | 283, Sampling of solids. (See also mineral segregation. : 
fuels (in general). under 478.) .216 Soil analysis equip- } 
ment. 
259. Other thermal efficiency | 290, Miscellaneous other data on 22 Paleontologic equip- 
tests. properties of bitumens, exami- ee. 

260. Tests of various species and nation, testing, and sampling. A Geophysical equipment. E: 
fractions of petroleum and bi- 31 Tecstten tiheson ent 
tumen. 300 to 399. Exploration and Prospect- related equipment. 

261. Crude oils. ing for Petroleum and Other i Seismographs, sono- 

262 Gaseous products, includin . graphs, geophones, and 

mr P , 8 Bitumens; Geology of Petroleum related equipment. 
near aa 33 Pendulums and gravi- 

263. Volatile fractions, including 300. General geological reference, tometers and related 

naphthas, gasoline, and ben- text, and hand books on pe- equipment. 

zine. troleum, geology, and explora- 34 Magnetometers and re- 
Motor fuels. tion. (Arranged in alphabeti- lated equipment. 
Natural gasoline (casing- cal sequence.) 35 Electrical equipment 
head gasoline). 301. Geological periodicals and for geophysical explora- 
Solvent naphthas. journals. (See also under ‘a i. em 
Liquid butane and pro- 025.) (Arranged in alpha- win setts — 
pane. betical sequence. ) 352 Variometers. 

ar ; : — 7 36 Thermometric equip- 
264. Illuminating and gas oils. 302. Geological societies, organi- on. 
Kerosene. zations, and institutions: 39 Other geophysical 
Mineral seal oil. proceedings and eon equipment. 
265. Lubricating, transformer, aces amg & a 391 “Doodlebugs”. 
. ; > tical sequence according to 4 Off . . 
and switch oils; absorption ‘nitial | “ ; ce equipment. 
; initial letter of nzme of so- ti . 
oils. ciety.) 41 Drafting equipment. () 
266. Residuum and fuel oils; 42 Photographic equip- 4 
. . 303. Geological nomenclature: ment. 
Diesel fuel oils. a : 
; . definitions. (Arranged in al- 421 The photostat. 

267. Paraffin waxes, including phabetical sequence. ) 43 Stereoscopes. 

ozokerite, vaseline, ceresin, ; 
%Subdivisions under 271 to 279 are identical 1’7This number may be subdivided according 
etc. with those under 261 to 269. to the geographical index: see 100-190. 








(Continued on Page 83) 
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319. 


308. 


309. 


Geological and mineralogi- 
cal tables, charts, and for- 
mulas. 


Petroleum geologists: direc- 
tory and biographies. (Ar- 
ranged in alphabetical se- 
quence by initial letter of 
names.) (See also under 
080.) 


Miscellaneous unclassified 
data on petroleum geology. 
Field of the petroleum 
geologist in exploration 
and development. 
Field of the geophysicist 
in exploration and devel- 


opment. 
310. Origin and genesis of petro- 
leum: geochemistry. 
311. Organic theories of petro- 
leum origin. 

312. Inorganic theories of petro- 
leum origin. 

: 313. Carbon ratios and their sig- 
nificance. 

314. Synthetic methods for artifi- 
cial production of petro- 
leum. 

315. Role of natural associations 


in genesis of petroleum and 
in influencing its physical 
properties and chemical con- 
stitution. 
Role of bacteria in forma- 
tion of petroleum. 
Influence of sulphur com- 
pounds on properties of 
petroleum. 
Influence of saline ground 
waters. 
Filtrative effects of clays. 
Metamorphic influences: 
effects of earth pressure 
and temperature. 


Other factors bearing on pe- 
troleum genesis. 
Radioactivity of petro- 
leum. 
Optical properties of pe- 
troleum. 


320. Stratigraphic distribution of 
petroleum: paleontological ap- 
plications. 

321. Petroliferous horizons: geo- 
logic age of formations pro- 
ducing petroleum. 

322. 


Types of fossils characteriz- 
izing different geologic pe- 
riods; paleontology of pe- 
troliferous formations. 


Flora. 
Fauna. 














329. 


330. 


331. 


333. 


334. 


335. 
336. 


339. 


340. 


Vpe DN 


pw’ 


Application of paleonto- 
logical methods to strati- 
graphic correlations in areal 
studies. 


Micropaleontology. 


Other matters pertaining to 
stratigraphic distribution of 
petroleum. 


Economic geology of petro- 
leum. Types of deposits. Struc- 
tural features and factors in- 
fluencing migration and accu- 
mulation. 


Forces causing movement of 

oil through rocks. 
Diastrophism as cause of 
oil migration. 
Hydraulic pressure. 
Selective action of grav- 
ity: the anticlinal theory. 
Influence of moving gas 
on oil migration. 
Capillarity and its influ- 
ence on oil migration. 
Compaction and consoli- 
dation of sediments. 


Essential conditions for ac- 
cumulation of petroleum. 
Source sediments. 
Carrier beds. 
Reservoir rocks. 
Cap rocks. 


Shore-line conditions of 
deposition of sediments. 


Types of petroleum and nat- 
ural gas deposits; structural 
features influencing oil and 
gas accumulations. 
Anticlines. 
Domes. 
Monoclines and terraces. 
Accumulations against 
unconformities. 
Faults and their influence 
on oil accumulation. 
Lenticular deposits. 
Salt domes. 
Accumulations against 
volcanic intrusions. 
Other types of deposits. 





Types of oil shale deposits. 
Types of asphalt deposits. 


Types of mineral wax de- 
posits. 

Other matters pertaining to 
migration and accumulation 
of petroleum and other bi- 
tumens. 


Lithology and petrology of bi- 
tuminous rocks and associated 
rocks. 





341. 
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342. 


ee eran Ce 


-61 


343. 


pw Re 


344. 


. 
— 


345. 
349. 


350. 


351. 


A Ur ww HN 


352. 








Lithologic characteristics of 
rocks in general: methods of 
measuring and comparing. 
Mineral content. 
Porosity and form of pore 
spaces. 
Permeability. 
Size of mineral grains. 
Elastic properties. 
Density. 
Hardness. 
Plasticity. 
Other properties. 


Properties of hydrocarbons 
as mineral substances. 
Liquid petroleums. 
Natural gases. 
Asphalts. 
Mineral waxes. 
Oxygenated hydrocar- 
bons. 
Oil sales. 
Kerogen in oil shale. 
Other naturally occurring 
hydrocarbons. 


Oil reservoir rocks and asso- 
ciated rocks: type and char- 
acteristics. 
Sands and sandstones. 
Limestones and dolomites. 
Conglomerates. 


Shales. 


Cap rocks. 


Shales and clays. 
Limestones, dolomites, 
and marls. 

Slates. 


Source rocks. 


Other lithologic characteris- 
tics of bituminous rocks and 
associated rocks. 


Indications of petroleum and 
other bitumens: associations of 
petroleum and natural gas in 
nature; 
face signs. 


surface and sub-sur- 


Geological indications of pe- 
troleum and natural gas. 


Structural indications. 
(See also under 333.) 
Stratigraphic indications. 
Lithologic indications. 
Paleontologic indications. 
Geophysical indications. 


Geologic age of oil- and 
gas-bearing formations. 


Surface indications of petro- 
leum and natural gas. 


Oil seepages. 


Gas emanations. 
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.21 Mud volcanoes and | 363. Geologic mapping; areal and 31 By motor truck 
mud dykes. regional studies; methods of 32 By animal po 
3 Mineral wax. collecting field data. ‘ —— ; 
: ; 4 Air transport. i. 
4 Bituminous outcrops. 364. Structural studies. (See also | 5 Power development j E: 
41 “Burnt shales.” under 330.) ones enlies cnslecstion ; 
3 Saline ground waters. 365. Lithologic studies. (See also | 31 Steam power. 
6 Sulphur and sulphur under 340.) | 52 Electric power. 
. [= 53 Internal : 
7 Stunted vegetation. 366. Paleontological and strati- | ernal combustion 
9 Other surface indications a ees Ree | Pag “i, 
: : tion of geologic age of for- | 6 Water supply. 
353. Sub-surface indications of mations. (See also under | 373. Selecting test well sites with 
petroleum and natural gas: 320.) | respect E: 
petroler : espect to property boun- fi 
indications in a_bore-hole. 367 I . d | daries r. 
Underground conditions in , ip pase ean cen nil : 
oil fields tion of well logs and records, | 379. Cuter fectere infiedt 
’ including peg models. | Silas all wall ol ail : 
: ; | ection of well sites, 
ll Oil- and gas-bearing . . 
a By developing vertical _— 
strata. pace | 380. Acquisition of lands, leases, and 
11 Identification of oil ‘ F permits: legal restrictions, p: 
pa lear aon ea 2 By paleontological inter- E: 
oe pretations. | 381. Land surveys. (Subdivide E: 
an By means of other 21 Use of micro-fossils in | according to geographic in- E: 
ye Fans aa ent correlation studies. | dex; see under 100.) if 
other petroleum sol- 3 By resistivity methods. 1 U. S. mineral land sur- t 
vents and reagents 4 By studies of mineral con- be ke regulations govern- ' 
applied to forma- tent of strata. ing. E 
tion samples. 41 Heavy mineral segrega- | 382 Acauisition of | 
: i ‘ of propert 
.112 By electrical resistiv- tion methods. ti oe F: 
ity methods. 42 Magnetic mineral segre- ; FE: 
113 By devices for sam- gation methods. 383. Leasing land from private : 
sae formation owners. (For laws govern- 3 
Wi 368. Geophysical methods. ing private leasing, a under : 
a Characteristics of ground 1 Gravimetric methods. 984.32.) E 
waters and their relation 11 Torsion balance meth- 1 Leasing customs and prac- q 
to oil and gas accumula- ods. tices. i: 
a , 12 Pendulum methods. 11 Community leases. 
oa t = 
a” gradients in .2 Seismic methods. a Leasing agreement forms. 
4 Sine eonpenete ond 21 Retraction methods. a Royalties and rentals. 
their relation to petroleum a Reflection methods. 4 Bonuses. 
deposits. a Magnetic methods. 384 A —— oo 
. 384, cquisition of land an 
354. Characteristics of oil shale ” Ebectrical enathod. privileges on the public do- 
deposits. 41 Resistivity methods. main: mineral land laws. 
is Characteristics of kerogen 42 Radiometric methods. (Subdivide according to 
content of oil shales. 5 Thermometric methods. geographical index: see un- 
.2 Oil yield of shales. . . der 100.) 
6 Chemical analysis meth- . 
a Petrographic characteris- ods. 11 U. & Miners! Lead 
ae 9 Other geophysical meth- Laws. 
355. ee of asphalt ods. 111 The Placer Law of 
ts. , 
— 369. Other matters relating to the onan 
356. Characteristics of mineral conduct of geological and 112 The Mineral Land 
wax deposits. geophysical surveys. Leasing Law of 1920. 
: See under 984.2.) 
359. Other indications and asso- 370. Selecting test well sites. atc 
ciations of petroleum and re- ; 7” 385. Prospecting permits and 
"Me 9 a 371. Geologic factors. (Subdivide agreements. (Subdivide as 
as under 351.) wales be 
360. Geological surveys: practical 372 a a } 
field methods of collecting and : ani satis a “a eee See 386. Land scouts: their methods ' 
studying data. P — a ee and activities. b 
) ment, power development, 5: 
361. Geologic maps and sections, etc. 389. Other data on land acquisi- 
rte and use = ‘ Water transport. tion. 
ectonic geology; graphic . 
a ay 8 BYs Brap 2 Rail transport. 390. Miscellaneous other data on ex- 
eS Highway transport, road ploration, prospecting, and 
362. Topographic mapping. building. geology of petroleum. | 
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BAKER 


CEMENT RETAINER 


BRIGHT 


. — 
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WoL sos Le else 


When encroaching water threatens to impair or destroy your 
investment in an expensive oil well... and all oil wells are 
expensive...the BAKER CEMENT RETAINER is the one Bright 
Spot in an apparently ‘dark’ situation. This remarkable tool 
is daily providing the successful and economical solution to 


many of the water problems that confront modern operators. 





Its accomplishments in solving these problems are a matter 


of field record... and they make mighty interesting reading. 


IMPORTANT APPLICATIONS 


Modern operators use the Baker Cement Retainer successfully for: 


Squeeze Jobs * Re-cementing * Cementing Behind Sections of 
Pipe * Reducing Gas-Oil Ratios * Series Cementing * Plugging 
Off Bottom Fluids * Plugging Back to Upper Zones * Testing 
Upper Cased Formations * As a Heaving Plug * As a 
Bridging Plug at Any Place in Casing or Liner * For 

All Kinds of Repair Work in Drilling or Pro- 

ducing Wells Where Casing is in the Hole. 

All of the above applications are illustrated and 

described in detail in the Baker Broadcast No. 17-A. 

This valuable 40-page treatise should be in your ref- 


erence file... if it is not, a copy will be sent upon request. 


HUNTINGTON PARK, CALIFORNIA 
HOUSTON, TEXAS 


BAKER CLEMENT BETA 
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MERLA 
FLOW VALVES 


Write for facts about Merla Flow 
Valves, case histories of their per- 
formance and information on other 
Merla equipment. 


The well illustrated has 
been operating continu- 
ously with Merla Flow 
Valves for more than two 

years without pulling 
tubing. 


When a well reaches the point where 
gas-lift may be employed it is seldom 
necessary, when Merla Flow Valves are 
installed, to change the existing Christ- 
mas tree connections. 









With the exception of natural flow there is no other method of flowing oil that is as low 
in actual cost as gas lift. 


Merla Flow Valves once installed require no more attention than natural flowing wells 
... they stay on the job for long periods without servicing or replacement, maintaining 
economical gas fluid ratios. 


In addition to operating economy, there is also the factor of original low cost. With Merla 
Flow Valves there is no investment in sucker rods, pumping units, prime movers, pumps, 
cups and parts or surface control assemblies. 








If you have production problems, if you are interested in lowering production costs, let our 
competent and fully equipped engineering staff help you—learn the facts about the many 
different types of Merla installations that have handled the most difficult cases. 


MERLA TOOL CO. 


Manufacturers of Oil Field Equipment 


There Is a Meria Representative in Your Vicinity 


P. O. BOX 2576 DALLAS, TEXAS 
EXPORT SALES OFFICE: Acme Well Supply Company, 136 Liberty Street, New York, N. Y., U.S.A. 


The MERLA LINE includes Flow Valves... Hook Wall Packers... Liner Packers... Standing Valves 
Insert Pump Anchors and High Pressure Check Valves 
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Gasification of Crude Oil in 
Reservoir Sands 


Part 2 (Concluded) 


By A. B. SHEINMAN, K. K. DUBROVAL, N. A. SOROKIN, 
M. M. CHARUIGIN, S. L. ZAKS, and K. E. ZINCHENKO 


Igniting Oil in Sands 

As a safety precaution and to pre- 
yent an explosion in bore hole 1 when 
an ignited substance was lowered in the 
hole, the gas was pumped from bore 
hole 2 by means of the vacuum pumps. 
This procedure created a partial 
yacuum in bore hole 1 and permitted 
filling the bore hole with non-explosive 
air by opening the casinghead to the 
atmosphere. Filling the hole full of air 
entirely eliminated the explosion haz- 
ard. About 130 to 155 Ib. of charcoal 
lumps 31 in. in diameter or smaller 
then were dropped to the bottom of 
the bore hole. The charcoal was ad- 
mitted in small portions to avoid 
bridging and plugging the hole. The 
charcoal in bore hole 1 then was ignited 
by dropping a charge of 22 to 25 lb. 
of red-hot charcoal into the bore hole 
on top of the unignited charcoal. Spe- 
cial equipment at the casinghead per- 
mitted closing the inlet to the bore hole 
quickly and injecting air to maintain 
combustion immediately after the last 
of the burning charcoal was dropped 
into the bore hole. Air was injected 
at arate of 320 to 350 cu. ft. per min- 
ute and in one to one and one-half 
hours the charcoal was completely con- 
sumed and the combustion transferred 
to the oil in the sand, signifying that 
the normal process had started. 

In some of the tests the amount of 
charcoal introduced into the bore hole 
was insufficient to ignite the oil in the 
sands. Consequently some of the ex- 
periments using charcoal for ignition 
were unsatisfactory because of the dif- 
ficulties experienced in satisfactorily 
igniting the oil in the sands. Extin- 
guishment of combustion in the sands 
was quickly indicated by a decrease in 
Pressure in the ignition bore hole (bore 
hole 1) as well as by an increase in the 


oxygen content of the gas coming 
from bore hole 2. 


Under favorable conditions the proc- 
ess started almost immediately after the 
ignited charge was dropped into the 
bore hole. At the beginning of the 
Process the pressure in the ignition bore 
hole increased rapidly to 60 Ib. per sq. 


"Translated from the Russi i 
t an Oil Journal Nef- 
wr Kbozyaistvo 28, No. 4, Apo 1935, 4 


- A. Boehtlingk Publisher of Foreign P 
. etro- 
leum Technology, Berkeley, Calitenis. 
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in. owing to the increase of tempera- 
ture at the zone of ignition and the 
formation of a large volume of gas. 
The pressure remained almost constant 
until flow of gases from one bore hole 
to the other was established. As soon 
as there was a normal circulation of 
gases from bore hole 1 to bore hole 2 
and the area of combustion had in- 
creased in size, the pressure stabilized 
at 30 to 45 Ib. per sq. inch. 
Although difficulties were experi- 
enced in some tests when too much 
unignited charcoal had been dropped 
into the bore hole and the fine particles 
plugged the face of the sand, and in 
one test when the charcoal burned the 
shoe of the casing and permitted sand 
to plug the section opposite the pro- 
ducing sand necessitating cleaning the 
bore hole before the tests could be con- 
tinued, under favorable conditions op- 
erations proceeded smoothly and with- 
out interruption. In fact, the tests were 


so successful that the process could not 
be interrupted and was stopped only 
by the exhaustion of the oil or by dis- 
continuing the feed of compressed air 
to the bore hole. 

The tests indicated that if the oil 
in the sand is of high A.P.I. gravity or 
if there is only a small amount of oil 
in the sands about the ignition bore 
hole, charcoal may not provide a source 
of ignition for a sufficient length of 
time to ignite the oil in the sands. This 
is due to the fact that high-gravity 
crude oil contains a large percentage 
of light fractions, which are easily va- 
porized at relatively low temperatures 
during the first stages of the applica- 
tion of heat and it is difficult to ignite 
and maintain combustion of the resid- 
ual oil, only the heavy ends remaining 
about the bore hole. 

In modified tests in which charcoal 
was the source of ignition, periodic 
feeding of crude oil from the surface 








TABLE 3 
Composition of the gases from bore holes |, 2, and 3, before and from bore 
hole 2 during one of the thermal experiments. 


Composition of gas 


Time after 
Source of first Remarks 
sample observation, | COs Op» CO 
| hr.—min. | percent | percent | percent | 
Bore hole 1 before Hole was filled 
ignition. ..... er 0.8 18.2 | 0 with air during 
previous experi- 
ment. 
Bore hole 1 before | After previous 
ignition....... 0-12 1.0 18.2 0 experiment. 
Bore hole 2 before 
ignition in bore 
"Se 0-30 8:3 73 0 
Bore hole 3 before 
ignition in bore 
See 0-52 9.6 7.2 0 
Bore hole 2 dur- 
ing ignition in 
bore hole 1... 3-10 4.0 10.2 | 0 
3-19 3.8 8.2 | 4.6 
3-40 7.0 3.4 | 2.2 
1-02 8.0 26 | 2.6 
4-15 8.6 2.8 | 3.2 
4-53 8.2 4.8 | 1.6 
5-40 7.38 7.6 1.2 
6-11 6.8 9.4 1.4 
6-32 6.4 8.4 | 0.8 
7-02 8.8 5.0 | 1.2 
8-00 7.6 8.8 | 0.4 
8-17 6.6 | 9.6 | 0.0 
8-35 6.4 0.0 | 0.0 
8-51 7.0 9.8 | 0.0 
9-25 7.0 
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Composition of gases 


into the ignition bore hole proved a 
satisfactory method for igniting the oil 
in the sands. The influence of the liquid 
fuel fed from the surface was readily 
noted on the pressure gauge installed 
in the casinghead of the ignition bore 
hole. After each admission of fuel the 
pressure increased immediately the 
crude oil reached the bottom of the 
bore hole and became ignited. This 
method permitted regulating the proc- 
ess to some extent at the surface, thus 
eliminating the possibility of its dis- 
continuance due to extinguishment of 
the fire in the bottom of the well. 

Samples of gas were taken through- 
out the experiments and analyzed. 
Table 2 shows the analysis of the gas 
coming from the sands under a pres- 
sure of 0.2 to 0.4 in. of water before 
starting the experiments. The gas had 
an average composition of 27 to 29 
percent CO,; 0.2 to 0.4 percent O,, 
and 0.1 to 0.2 percent CO. Table 2 
shows also the influence of air injected 
into bore hole 1 on the composition of 
the gas from bore hole 2. The compo- 
sition of the gases from all three bore 
holes before starting an ignition ex- 
periment and the changes in composi- 
tion of the gas from bore hole 2 dur- 
ing the test are given in Table 3. Fig. 7 
is a typical chart of operations when 
charcoal is used for igniting the oil in 
the sands. It will be noted from the 
data given in Table 3 that during the 
particular experiment the combustion 
process was not stable and that the 
combustion showed a tendency to die 
out toward the end of the experiment. 
There was no CO in the gas from bore 
hole 2 at the end of the experiment; 
the percentage of O, had increased 
rapidly for a time and that of CO. had 
decreased. A simultaneous observation 
of the gases from bore hole 3 showed 
that the thermal process taking place 
between bore holes 1 and 2 had had no 
effect on the composition of the gas 
from bore hole 3. 

The compositions of the gases from 
bore hole 2 during other experiments, 


92 








f 4H 


charcoal being used as the ignition me- 
dium, are given in Table 4. During 
these tests the composition of the gas 
in bore hole 3 remained essentially un- 
changed from that shown in Table 3. 
It should be noted in Table 4 that 
after injection of air into bore hole 1 
was discontinued, causing the thermal 
process to die out, the oxygen content 
of the gas from bore hole 2 increased 
and the CO, and CO content de- 
creased. As in a typical gas-producer 
process, the CO content of the gases 


Fog. 7. Typical chart of operation; 
when using charcoal to ignite the 
oil in the sands 














- PPP PP SCC CCCs, 
at the beginning of the subterranean 
thermal process was large and decreased 
toward the end of the combustion, As 
the process is carried out in the sands, 
CO, is formed, and a decrease in C9 
content of the gases indicates gradual 
extinguishing of the combustion. Based 
on a number of experiments, the ay. 
erage composition of the gases obtained 
from bore hole 2 approximated 10 to 
12 percent CO,; 1 to 3 percent 0, 
and 1 to 1.5 percent CO. , 











Injecting Hot Gases Into the 
Oil Sands 


In another series of experiments, hot 
gases or a mixture of hot gases and air 
were admitted to the ignition bore hole 
and forced into the surrounding sands, 
A furnace in which to heat the gases 
under pressure was constructed of the 
shell of an old fire-tube boiler (Fig. 8), 
The outside diameter was 341/ in. and 
the length was 13 feet. The ends were 
made of 25/64-in. flat steel and they 
became slightly convex when the fur- 









































TABLE 4 
Composition of the gases from bore hole 2 during three experiments using 
charcoal as the source of ignition. 
Time after first Composition of gases 
observation, Remarks 
hr.—min. CO, O, CO 
percent | percent | percent 
jiu 7.8 6.8 0.4 | Experiment conducted on April 
0-19 8.0 7.0 0.4 15. 
6-15 6.6 6.8 6.8 
6-51 7.0 5.0 7.6 
7-31 7.8 4.6 4.6 
8-18 7.6 6.0 5.0 
9-16 7.0 5.8 4.8 
10-20 8.2 5.4 4.6 
11-33 10.4 3.8 4.0 
13-12 11.4 2.4 3.0 
14-20 11.8 2.8 2.0 
oe 10.4 3.8 1.6 | Experiment conducted on June 
0-45 10.4 3.8 1.6 18. 
4-59 8.2 1.4 10.6 
5-35 6.0 1.8 10.6 
6-14 6.4 2.4 7.6 
6-48 8.4 2.4 5.0 
7-32 10.4 1.2 3.0 
943 11.8 2.0 3.0 
9-49 10.08 2.0 1.8 
11-03 10.8 4.4 2.2 
11-22 10.8 4.4 2.8 
12-00 10.2 5.2 2.0 
12-43 10.4 4.2 2.0 
13-08 10.6 3.8 1.8 
13-39 11.0 3.4 2.0 
14-20 11.2 2.8 1.6 
rr 9.4 3.0 2.0 | Experiment conducted on June 
1-06 10.2 3.8 es 19. 
1-49 10.2 3.8 
5-08 9.2 6.4 1.4 | Sample taken after feed of air to 
bore hole 1 was discontinued. 
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Security Floating 
Nut Type Left 
Hand Setting Tool 
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Under certain conditions there are important advantages to be obtained by ne ee tg | : ) 
nealing liners in place, such as: 4 ubing Tail Piece i a 
ce Added protection against water breaking in around shoe. ee ‘ ahs 
Obtaining an effective seal between liner and casing for proper gas control. “—— Blank Liner EA | i | BI 
Cementing off secondary oil and gas zones for later development or use. G 3 HE 

» | 
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However, until the introduction of the drillable metal “Securaloy”, the cementing 

; " : heer in a well has generally incurred future removal difficulties. Once ce- 

: pore in place, ordinary steel liners can only be removed—if at all—after expen- 

' “ fishing and cutting operations, which, in themselves might further jeopardize 

the well. 

b _ "Securaloy”, being completely drillable, entirely eliminates these dangers, and 
operators are now able to obtain all the advantages of cemented liners without 

> jeopardizing the future of their wells. 

S Because "Securaloy” metal actually drills faster than cement, the “Securaloy” 
Liner can be completely removed with minimum expense and effort when the time 
© comes to recondition the well or explore for deeper zones. Furthermore, a complete 

" range of accessories, such as liner hangers, cement baskets, cement collars, adap- 

ters, etc., are available made of “Securaloy” to permit any combination of cement- 
ing equipment desired so that all or any part of the liner and accessories can be 
| drilled up whenever necessary. 

> Then, too, “Securaloy” can be perforated more efficiently than steel so that interme- 
diate zones can be readily produced, if desired, before the equipment is drilled up. 
* Thus, by using liners and accessories made of “Securaloy”, many operators are 
' now cementing their liners in place and still completely protecting their oil well 
| investment against any future contingencies! 

EFFICIENT SETTING, CEMENTING AND RELEASING 

| When cementing liners in place, the job can be done most efficiently with the new 
Security Left Hand Releasing Tool described below. A typical cementing job using 
this tool is illustrated on the right. The liner is run in the hole in the conven- 

tional manner and is cemented in place through ports placed above a 
baffle plate (fig. 1). After the cement is put away the tool is backed off, 
raised a short distance, and circulation is reversed to quickly wash all ex- 
cess cement out of the liner and back up the run-in string (fig. 2). 

The Left Hand Releasing Tool is particularly suitable for the cementing 
operation because it does not require packing or rubbers of any kind on the 


tail pipe to maintain high cementing pressures. Its releasing action is posi- 
tive and fool-proof! 


SECURITY LEFT HAND RELEASING TOOL... 


This is an entirely new device for setting oil well liners and accessories. 
When using the Security Releasing Tool, the equipment to be released is 
made up on the left hand thread of the “floating” head, and the assembly is 
connected to the run-in string. It is lowered into the hole in the regular man- 
ner until the setting point is reached. The ball bearing thrust washer rests 
against the shoulder provided for it in the adapter and takes all weight off 
of the back-off thread, but at the same time permits sufficient weight to be 
applied through the ball thrust bearing plate to hold the liner firmly in place 
while unscrewing. 

Packing between the nut and mandrel enables high washing or cementing 
operations to be maintained, and provisions are made for attaching any 
length tail pipe for concentrating the cement wherever desired. * 
Itis not necessary to raise the run-in string while backing off, because the 
floating” head automatically slides up the mandrel as it releases. This com- 
pletely eliminates any danger of binding the threads while releasing! 


Write for illustrated bulletin describing the Security Releasing Tool! 


SECURITY ENGINEERING CO., INC. 


WHITTIER, CALIFORNIA, PHONE 42004 
“ID-CONTINENT * 5525°CLINTON DRIVE, HOUSTON, TEXAS, PHONE CAPITOL 2011 
“XPORT & SECURITY ENGINEERING CO., INC., 420 LEXINGTON AVENUE, NEW YORK CITY 


Sievers Reamer * Securcalau * Serunitu » AAP Dandents 
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nace was tested under a pressure of 105 
lb. per sq. inch. The furnace was lined 
with two layers of brick—one layer of 
ordinary brick covered with a layer of 
refractory brick. The furnace was pro- 
vided at one end with a 4-in. pipe, 
which was connected by a flange to the 
casing of the bore hole. The opposite 
end of the furnace was equipped with a 
short section of 6-in. pipe and a blank 
flange. An oil burner was installed in 
the 6-in. pipe. The furnace had a 4-in. 
“smoke stack” fitted with a valve. A 
4-in. pipe was connected into the side 
of the furnace at a distance of about 5 
ft. from the end nearest the bore hole, 
through which air could be admitted 
under pressure to the furnace. The fuel 
for the furnace was admitted through 
a “lubricator” from small tanks ele- 
vated above the burner to give a con- 
stant pressure and to insure gravity 
feed to the burner. 

The temperature of the gases fed 
into the bore hole was measured by 
means of thermocouples installed in the 
flange connection on the 4-in. elbow 
connecting the furnace and the bore 
hole. At the beginning of the ignition 
in the furnace, the temperature of the 
gases leaving the furnace was measured 
by thermocouples inserted in the flange 
connection of the smoke stack through 
which the gases were allowed to escape 
to the atmosphere until they reached a 
temperature of 550 deg. fahrenheit. 
When that temperature was reached 
the valve in the smoke stack was closed 
and the hot gases diverted into the bore 
hole. The temperature of the gases in 
the furnace was controlled and regu- 
lated by varying the rate of feed of 
fuel oil and by increasing or decreasing 
the volume of air forced into the fur- 
nace. The gases admitted to the bore 
hole contained 6 to 12 percent free 
oxygen. 

The beginning of the gasification 
process in the sands about the bore hole 
was indicated by an increase of pres- 
sure as soon as the hot gases reached the 
oil sands. Fig. 9 illustrates the perform- 
ance of the process when hot gases were 
injected into the sands. In normal oper- 





TABLE 5 


process between bore holes | and 2 by injecting hot gases from the 
external furnace into bore hole |. 
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Composition of the gases from bore holes 2 and 3 when maintaining the thermal 


| Samples from bole hole 3 June 18 


Samples from bore hole 2 June 21. 


Samples from bore hole 2 June 22. 








ations the pressure was almost uniform 
throughout a test. The relation between 
temperature and pressure can be noted 
on the chart, which shows that the lat- 
ter is a function of the former. Thus, 
the experiments confirmed the opinion 
that the reservoir energy can be in- 
creased by raising the temperature in 
the sands. 

When crude oil was fed into the bore 
hole to assist the hot gases in igniting 
the oil in the sands, the process oper- 
ated in much the same manner as in the 
earlier experiments wherein the oil in 
the sands was ignited by means of 


above the shoe. 


burning charcoal. In another series of 
tests the oil in the sands was ignited by 
charcoal or wood suspended in a basket 
above the bottom of the bore hole and 
ignited by the hot gases from the fur- 
nace. It was found that wood placed on 
the bottom of the bore hole could not 
be ignited in that manner because the 
bottom of the hole was below the end 
of the perforated pipe and the hot gases 
did not reach the wood but escaped into 
the oil sands through the perforations 


In the experiments designed to deter- 
mine the possibility of igniting and 





C fue/or/ line 


Fig. 8. Cross-section of external furnace 


Bore hole 











— 





THE PETROLEUM ENGINEER, Feb. 1999 











10,000 Ibs. test re-pressuring manifold, consisting of LI 
Cameron Type ‘‘C’’ Slip Suspension Casing Head Housing es 


and Cameron Type CHR Control Head and Manifold, blown 


from well when casing and tubing failed under 4,000 Ibs. 
pressure. Note casing and tubing held rigidly in place after CASING HEAD 
being cut off below Casing Head Housing. 















DRAMATIC PROOF 


CAMERON 


A dramatic demonstration of the strength and rigidity of the Cameron Type “C” Slip Suspen- 
sion Casing Head was provided recently when a 10,000 lbs. test re-pressuring manifold, flanged 
above the casing head, was torn from the surface pipe and hurled through the side of a steel 
derrick for a distance of approximately 150 feet. 


Under 4,000 lbs. in-put pressure, a joint of 7”—24-lb. Grade “D” seamless pipe split length- 
wise, as illustrated herewith. The 4,000 lbs. pressure caused the 10%” surface pipe to bell out 
and collapse at the thread made up in bottom of the Cameron Casing Head Housing. The 7” pipe 
then parted three joints from the surface. Tubing also parted at this point, and the re-pressuring 
manifold was blown through the side of the derrick. 


The three joints of 7” pipe shown were carried with the manifold, being held rigidly to it by 
the Cameron Slip-Suspension Casing Head Housing. Three joints of tubing, gripped between the 
rams of a Cameron Type CHR Control Head, also were carried with the manifold. 


When the 7” casing and the tubing were cut off below the casing head with a welding 
torch, both strings were found to be perfectly concentric, and as rigidly supported as when they 
were originally locked in position. The manifold was returned to the shop and dismantled for in- 
spection, where it was found that the 7” pipe remained unmoved and unswaged in the slips, 

and that the construction weld at the top of the auxiliary welding hanger 
remained exactly as when applied. After the routine inspection, the casing 
head was again assembled and placed in service. 


Joint of 7” —Grade “‘D”’ seam- 






less casing split lengthwise, caus- 
ing re-pressuring manifold to be 
blown 150 feet from the well, 
carrying with it 3 joints of casing 


To operators interested in the constructional details of a casing head 
that will easily withstand every demand that can be made upon it, complete 
information concerning Cameron Slip-Suspension Casing Heads will gladly be 


and 3 joints of tubing. provided on request. 


Cross-section illustration of 
Cameron Type ‘‘C’’ Casing 
Heads in a 3-string hook-up. 


CAMERON IRON WORKS 


Left—Top view of hanger assem- 
bly, after dismantling re-pressur- 
ing manifold, showing construc- 
tion weld around casing in exactly 
the same condition as when ap- 
plied. This weld prevented pipe 
from being swaged in slips. 


Right—Bottom view of hanger 
assembly showing slips undis- 
turbed. 








711 MILBY STREET, HOUSTON, TEXAS — 


EXPORT: 74 Trinity Place, New York, N. Y. 


























TABLE 6 
Analysis of crude oil from bore hole 3. (Distillation by the Glinskii method) 
Density at 15 deg. cent. 
Boiling points of Percentage | Cumulative ; 
fractions in of percentage | Individual | Cumulative 
deg. cent. fraction fraction fraction 
80-100 a 2 Birr - 2 ae 
140-160 17.08 24.90 .759 0.740 
180-200 8.78 33.68 811 755 
260-270 13.73 47.41 c[c aoe 
Residue+loss in distil- | 
lation  ) a ares | / 2 aeerer 











Density of crude oil at 15 deg. cent. =0.847 =35.6 deg. A.P.I. 
Density of residue at 15 deg. cent. =0.956 














maintaining combustion of wood in a 
mixture of hot gases and air, a small 
bundle of wood in a metal basket was 
suspended on a small steel cable in the 
bore hole in the path of the descending 
gases. (Fig. 10.) After a period of time 
the basket was withdrawn from the 
bore hole and it was found that the hot 
gases had burned the entire contents of 
the basket, leaving no residue. The hot 
gases, however, did not ignite the wood 
at the bottom of the hole, showing that 
they had entered the oil zone through 
the perforated section of the casing 
above the wood. 

When hot gases are injected into the 
sands while a source of combustion is 
maintained at the bottom of the bore 
hole, the composition of the gases 
emitted from the sands is relatively 
stable, as it can be controlled in a 
measure from the surface of the ground 
by regulating the composition of the 
input gases. Basically, the composition 
of the gases recovered when the exter- 
nal furnace was used differed but little 
from that of the gases produced during 
the earlier thermal experiments al- 
though they were characterized by 
their greater stability. 

When the furnace was used and hot 
gases were injected into the sands the 
tendency of combustion in the sands to 


die out, as indicated by an increase 
in the O, content of the emitted gases 
and a lowering of the CO, content, 
was not observed. In fact, throughout 
the experiments the percentages of the 
components of the gases fluctuated 
between very close limits. For all the 
experiments in which the furnace was 
used the gas from the producing bore 
hole contained an average of 10 per- 
cent CO,, 5 percent O,, and 0.1 per- 
cent CO, 

For some unaccountable reason the 
amount of oxygen in the gas in some 
tests was as much as 12 percent. As 
the combusion in the furnace was reg- 
ulated as nearly perfectly as was hu- 
manly possible, it is thought that the 
large oxygen content may have been 
due to the fact that in some part of the 
oil zone the oil did not ignite in the 
short time allotted to each experiment 
and that the combustion occurring at 
the bottom of the hole and in the im- 
mediate vicinity of the bore hole did 
not consume the anticipated amount of 
oxygen. The heat generated by the lim- 
ited amount of combustion, however, 
seemed to have been sufficient to va- 
porize the light fractions of the oil in 
the sands at a distance from the bore 
hole. The high calorific value of the re- 


covered gas, therefore, was due to the 


evaporation of the light gasoline frac 
tions of the oil. . 








Characteristics of the Recovered 
as 


The spreading of the thermal Process 
in the oil zone away from the ignition 
bore hole was indicated by the Changes 
in composition of the gases from bore 
hole 3. Whereas in the first experiments 
(without the furnace) the composition 
of the gases from bore hole 3 remained 
constant, during the experiments in 
which hot gases from the furnace were 
injected into the ignition bore hole the 
O, content of the gases from bore hole 
3 increased, and that change was ac. 
companied by a decrease in CO, and 
the appearance of CO. In fact, it was | 
apparent that there was a tendency for 
the gases in the sand to diffuse and 
reach equilibrium in composition as was 
noted when the gases taken from bore 
hole 3 one week after the experiments _ 
were completed were found to have the 
composition given in Table 5. The anal. | 
ysis of the gas from bore hole 3 showed 
that during that week the CO, content 
had decreased to 12 percent, the O, 
content increased to 3.6 percent, and 
the percentage of CO was 1.4. Thus, © 
the gas was similar in composition to 
the gases from bore hole 2 although the © 
thermal process had occurred only be- = 
tween bore holes 1 and 2 and had not 
yet begun between bore holes 2 and 3. 


The gases had a pungent odor and 
affected the eyes and the mucous mem- 
brane of the nose. Doubtless the gases 
contained unsaturated hydrocarbons. 
The gases coming from bore hole 1 
during clean-out periods had an even 
greater effect than the other gases on 
the eyes and mucous membranes of the 
nose and throat. They contained con- 
siderable sulphur gas, which evidently © 
was formed by high-temperature de- — 
composition of the iron pyrite in the © 
sands. 

The calorific value of the gas was not 
the same after the experiments as it 




































































Fig. 9. Chart of operations when using the external furnace. a, temperature of gases fed into bore hole 2; b, pressure in 

bore hole 2; c, pressure in bore hole |; d, vacuum in bore hole 3; e, CO, content of gases in bore hole 3; f, O, content of 
gases in bore hole 3; g, O, content of gases in bore hole 2; h, CO, content of gases in borehole 2; i, O, content of 
gases in bore hole |; j, CO, content of gases in bore hole | 
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Deepest Test in Texas Drilled 


in Agua Dulce at 13,728 Ft. 


~ (inion Producing Company 












: “OILWELL” Rotary Drilling Units have drilled many of the 
nt age 0 deepest wells. On Union Producing Company's No. 1 Minnie 

r takes full adva | Brown, an “Oilwell’’ Drilling Unit has played a leading part 
4 a we in overcoming heaving shale and other adverse 
: Aw, Effect substantial savings by using an “Oil- 

‘ . well” Rotary Drilling Unit! Or adapt an “Oilwell” 
4 inl conquering : No. 7 Engine to your present rotary. You'll never 


- yy go back to a chain driven rotary! Send for de- 


P scriptive bulletin today. 
heaving shale ° . 











. for the toughest drilling jobs, 
. “Oilwell” and Wilson-Snyder 
Slush Pumps are used by Union 
Producing Co. at Agua Dulce. 


ROTATING WITH 13,000 ft. of 18-lb. drill OIL WELL SUPPLY COMPANY 
Pipe suspended from slips in the table while ss is 
circulating in heaving shale. Branch Stores in All Oil Fields 


Subsidiary of United States Steel Corporation 
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TABLE 7 
Properties of the condensate (distillates) 
collected in the traps located ahead of 
and in the discharge line from the cooler. 
Specific gravity = 0.775 (51.1 deg. 
A.P.I.) 

Initial boiling point = 78 deg. cent. 
Temperature, , Percent over, 
deg. cent. cumulative 
90 | 1.0 
100 2.5 
110 7.5 
120 18.0 
130 29.5 
140 44.0 
150 56.0 
160 67.5 
170 75.0 
180 83.0 
190 88.5 
200 92.0 
210 94.0 
220 96.6 
227 (E.P.) 97.0 











was before they were undertaken. At 
the beginning of the tests, natural gas 
filled the bore holes and was emitted 
from the sands under the pressure of 
the injected air. The natural gas was 
rich in methane and contained 28 to 
29 percent carbon dioxide. Its compo- 
sition, however, changed rapidly during 
the thermal process. 

The heat content of the gases ob- 
tained during the gasification experi- 
ments ranged from 485 to 595 B.t.u. 
per cu. ft. and averaged 560 B.t.u. The 
gas burned with a bright yellow flame 
when ignited at the discharge of the 
vent pipe. 


Crude Oil Produced During Tests 


On account of the low saturation of 
the oil sands there was some doubt be- 
fore the experiments were started 
whether crude oil would be produced. 
In fact, a suggestion was made that it 
might be advisable, in order to carry 
on the thermal process in the oil sand 
and to study its workings, to admit 10 
to 15 bbl. of crude oil to the sands 
around the ignition well. Fortunately, 
as was learned later, no oil was added 
to the sands and the experiments were 
carried out without creating any arti- 
ficial conditions in the sands. 

The pump in bore hole 2 was started 
immediately after the ignition experi- 
ments were begun. As a result of the 
experiments with wood charcoal as the 
igniting agent a large stream of crude 
oil was pumped from bore hole 2. 
Later, when the external furnace was 
used and hot gases were injected into 
the oil zone through bore hole 2, a col- 
umn of oil 13 ft. high accumulated in 
bore hole 3. 

The results of the distillation tests 

- on the crude oil produced from bore 
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hole 3, as a result of the experiments 
with the external furnace, are given in 
Table 6. It will be noted from the data 
given in the table that the crude oil 
was deficient in light fractions, which 
may be explained as having been the 
result of the action of high tempera- 
ture on the crude oil in the sands. 

Thus, even under conditions of low 
oil saturation of the reservoir sands, 
not only were gases of high calorific 
value obtained but liquid crude oil 
also was produced as a result of the 
process. Although the total amount 
of crude oil recovered was small, nev- 
ertheless the appearance of a column of 
oil in a completely “dry” bore hole 
shows the efficiency of the thermal 
process for recovering oil from “‘de- 
pleted” sands. The fact that the day 
after the experiments were terminated 
and 24 hours after the oil had been 
bailed from bore hole 3, a column of 
crude oil again appeared in the bore 
hole indicates that the sands for some 
distance about the bore hole had be- 
come saturated with oil during the ex- 
periments and that this oil would flow 
to the bore hole. This seemed an im- 
portant finding as prior to the experi- 
mentation no oil appeared in any of the 
bore holes even after long standing. 
With the exception of a small amount 
of water produced from bore hole 2 
during the thermal experiments, the 
crude oil produced was free of water. 

The distillates that collected in the 
line to the cooler and in the discharge 
line from the cooler showed definite 
indications of being a product of 
cracking. They contained the gasoline- 
kerosene fractions (gasoline fractions 
predominating) and had the properties 
given in Table 7. In addition to the 
gasoline produced in the distillates, the 
gas from the wells contained 1.5 to 1.7 
gal. of gasoline of high A.P.I. gravity 
per 1000 cu. feet. 


Close Spacing Not Necessary for 
Success of Process 


The experiments showed that the in- 
fluence of the thermal process is not 
limited to an area immediately adjacent 
to the ignition bore hole. Although 
every effort was made prior to starting 
the experiments to seal all the aban- 
doned wells in the vicinity of the ex- 
perimental bore holes so no gas could 
escape through them to the atmos- 
phere, through an oversight one nearby 
well was not sealed and remained open 
during a part of the experimental 
work. The well was inspected regu- 
larly and for some time showed no 
signs of life but after a number of 
experiments had been performed the 









well began to produce Considerable 
amounts of gas. The well was shall 
sealed with a wooden plug and 4 Cee | 
ment cap. A //2-in. pipe provided with 
a valve was inserted through the Center 
of the plug and cap to facilitate takin, 
samples of the gas. Subsequently six 
other abandoned but capped wells ina. 
northeasterly direction and respectively 
110, 175, 220, 240, 255, and 270 fr, | 
from bore hole 2 were tested and gil 
showed increases in pressure, the max. 
imum being 1.2 lb. per sq. inch, 





















From the data collected during the 
experimentation it was concluded that 
the injection of air at the rate of 
21,000 cu. ft. per hour resulted in the 
production of gas at the rate of about 
42,000 cu. ft. per hour. As the infly. 
ence of the process had not extended 
very far from the ignition bore hok 
the gas produced from the distant wells 
still had the composition of naturd 
gas. Eventually, of course, the injected 
air would contaminate the gas and its 
composition would approach that of 
the gas produced from bore hole 3 dur. 
ing the experiments. The production 
of gas from the distant wells, however, 
proved conclusively that under favor. | 
able conditions of permeability in the 
reservoir the spacing between ignition 
and produ<ing wells might be as much 
as 600 feet. 











Fig. 10. Method of hanging a bat 
ket of wood in the bore hole in the 
path of the descending hot gases 
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A STAB, A SPIN, AND IN SHE GOES! Two men 
tuiding a section of NATIONAL Seamless Drill Pipe into 
threads that are correctly designed to resist damage during 
making up. Twist-offs and wash-outs are mighty rare with 
NATIONAL Seamless because of its uniform wall strength 
Walls Without Welds! 


“THAT'S WHY NATIONAL PIONEERED 
SEAMLESS DRILL PIPE” 


WENTY-FIVE years ago, oil men knew they would have to drill 
deeper to keep pace with the growing demand for petroleum. What 
they needed most was better, stronger drilling equipment. 

NATIONAL Tube was already researching in seamless manufacture and 
promptly concentrated its energies on developing a better drill pipe. And 
as a result of this research, in 1914, NATIONAL introduced the first 
Seamless Drill Pipe. Seamless was a success from the start, simply 
because it had the necessary stamina to penetrate deeper, through the 
toughest types of sub-strata. 

Today, drillers drive their bits down 15,000 feet and more, three times 
farther than in the pre-1914 days. All-round improvements in both 
equipment and drilling technique, to be sure, deserve much of the credit 
for the advance—but the fact remains that it wouldn’t have been pos- 
sible to tap that great subterranean store of oil without the pioneering 
work in Seamless carried on by Nationat Tube. 

Though materially improved, Seamless Drill Pipe is still fundamen- 
tally the same—pierced from a solid billet of steel. No other drill pipe 
has ever been able to out-perform NATIONAL Seamless. 

This is the kind of achievement which has made Nationa Tube 
Company the Oil Industry’s Headquarters for tubular goods. NATIONAL 
does not wait for the need to become acute before starting the search 
for a solution. Its improvements are ready when you need them. That’s 
why NationaL Tube means the finest and newest in tubular goods, 
wherever oil is produced, transported, or refined. 


SOME OUTSTANDING DEVELOPMENTS PIONEERED BY NATIONAL TUBE 


Seamless Drill Pipe Seamless Electro-Galvanized 

Seamless Upset Tubing Threads and Couplings 

Seamless Long Threads and Coup- Seamless Normalized Tubing 
lings Grade C for Corrosive Condi- 

Seamless Grade D Casing tions 

Seamless High Tensile Couplings Seamless Cement Lined Casing 

Seamless Rounded Form of Thread and Tubing 

To be sure of getting the newest, most up-to-date improvements in Drill Pipe, Casing, and 


Tubing, always specify NATIONAL Seamless. NATIONAL’s policy is to bring you finer, 
stronger tubular goods, and bring them to you FIRST! 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


United States Steel Products Company, New York, Export Distributors 








Conclusions 


The following conclusions were 
drawn from the experiments: 


1. Oil in commercially depleted 
sands can be ignited and combustion 
maintained in the sands away from the 
well bore. 


2. The oil in the sands may be ig- 
nited by: 
a. charcoal, 


b. charcoal augmented by charges 
of oil, 


c. hot gases injected into the res- 
ervoir, 


d. hot gases injected into the res- 
ervoir to ignite charges of oil 
admitted to the ignition bore 


hole, 


e. hot gases injected into the res- 








ervoir to ignite wood or char- 
coal placed near the bottom of 
the ignition bore hole. 


3. The gas produced as a result of 
the gasification of oil in the sands had 
an average heating value of 560 B.t.u. 
per cu. foot. . 


4. Crude oil is made to flow from 
the sands to wells from which it can be 
pumped. 


5. Distillates (gasoline and naph- 
tha) were produced, indicating that 
the process is technologically complex 
and includes all types of thermal ef- 
fects such as gasification, pyrolysis, dis- 
tillation, and condensation. The dis- 
charged gases contained as much as 1.7 
gal. of gasoline per 1000 cu. fret. 


6. The oil sand acts as an accumu- 
lator of heat and all heat supplied to 
the sands is used in the process. 








7. The influence of the 


Process 
spread over a large area, 7" 


8. No equipment other tha 
used in the oil fields is required on” 


out the process on a commercia] Scale 


9. On the basis of work done 80 f 
the subterranean gasification of oa 
oil in reservoir sands and the thermy| 
method of producing oil can be ac 
cepted as being solved in principle, Q, 
the basis of the tests carried oy ; 
zone “‘E” of the Shirvanui field wl 
the cxperience gained during the ey. 
periments there seems no logical re. 
son why similar operations on a 
scale should not be equally successful 
Obviously, certain details must be 
worked out as they arise and each ary 
must be studied individually to deter. 
mine the best manner of carrying oy 
the process and the methods best suited 
for the particular area. 





P 094.6 


How to Estimate the Horsepower 
Transmitted by Any Belt 


HE following method will give a 

close approximation of the horse- 
power required to drive any belt-oper- 
ated machine. It makes no difference 
whether the belt is made of leather, 
rubber, canvas, hair, or other sub- 
stance. The method is applicable to V- 
belts also. 


If we measure the simultaneous total 
tension on the tight side and on the 
slack side of a belt drive and if we 
know the speed of the belt in ft. per 
min., it is a simple matter to calculate 
the actual horsepower being transmit- 
ted. To determine belt speed is easy. 
The unusual task is that of measuring 
the belt tensions—a thing that can be 
done. 


The accompanying sketch shows 
how belt tension can be determined not 
only when a machine is standing idle 
but when it is in motion. 

Press a light idler pulley against the 
mid-point of the belt deflecting it as 
indicated in the sketch. Let us call the 
deflection D. Measure the force, F, in 
pounds required to produce the deflec- 
tion and measure the distance deflected, 
D,in inches. Then measure the distance, 
L, between points of tangency on the 
pulleys as shown in the sketch, also in 


inches. For approximate computations 
this distance, L, can be assumed to be 
the distance between shaft centers in 
inches. To determine the belt tension 
multiply the force, F, in pounds re- 
quired to deflect the belt by the dis- 
tance, L, in inches. Then multiply by 
0.25. Divide the product by the deflec- 
tion, D, in inches. The result is the 
tension in the belt in pounds. 

Do the same on the slack side in pre- 
cisely the same way. If possible, deter- 
mine the tension in both sides simul- 
taneously, as results will be more nearly 
accurate. 

Next, subtract the tension in the 
slack side from the tension in the tight 
side. The result is the so-called “effec- 
tive pull” in pounds. 

Finally, to determine the horsepower 
transmitted multiply the effective pull 
in pounds by the velocity of the belt 
in ft. per min. Belt velocity can be de- 
termined by referring to tables’ com- 
monly found in standard handbooks 
and catalogs. Lastly, divide that prod- 
uct by 33,000. The result is the horse- 
power transmitted to the machine. 





1The Petroleum Engineer, Table P 094.603.1, 
Sheets 1 and 2, Vol. 9, Jan. 1938, p. 133, and 
Vol. 10, Nov. 1938, p. 145. 
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XCELLAY Preformed Rotary Lines are con- 
stantly growing in popularity for one im- 
portant reason—economy. We have recommended 
that users of Excellay Preformed Rotary Lines 
keep ton-mile service records and, where this has 
been done, the result has always been further 
proof of the economical service Excellay Pre- 
formed Rotary Lines can give. 
This economical performance is due to the fact 
that in Excellay Preformed Rotary Lines a more 


even distribution of load is secured. They resist 
fatigue and whipping—offer ease and safety in 
handling, are more flexible and spool better on the 
drum. Furthermore, these lines are fully lubri- 
cated inside and out with a high-grade lubricant. 

Check over these important advantages. Each 
of them means economy. Together, they are an 
indisputable reason why you should let American 
Tiger Brand Excellay Preformed Rotary Lines go 
to work for you. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 
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The Chemical Control of Heaving Shale 


Part 2 (Concluded) 


By CHESTER L. BAKER, Philadelphia Quartz Company, Philadelphia, Pennsylvanig 


and 


ALLEN D. GARRISON, Assistant Professor of Chemical 
Engineering and Physical Chemistry, The Rice Institute, 


Formulation of the Drilling Mud 


In shallow drilling almost any fluid 
suspension of clay in water can be used 
as a drilling mud. With progressively 
deeper wells, however, the mud must 
be held to ever stricter requirements. 
The cost of continuously pumping the 
mud down the drill pipe to the bit and 
out the hole becomes an appreciable 
item in a 10,000-ft. hole and requires 
that the viscosity be held at a mini- 
mum. The mud must be thixotropic 
so that when circulation is stopped a 
gel will be formed that is sufficiently 
strong to hold the weighting material 
and rock cuttings in suspension and 
not allow them to fall to the bottom 
of the hole and hopelessly jam the bit. 
On the other hand the gel strength 
must be low enough so that circulation 
can be started again at reasonable 
pump pressure. It is very important 
that the mud quickly form a thin, im- 
pervious filter cake on the hole wall 
wherever a porous material is pene- 
trated. The more quickly the filter 
cake is formed the smaller the loss of 
valuable mud into the formation. The 
clearance between the hole being drilled 
and the casing later to be run is often 
not more than an inch, so a thick filter 
cake cannot be tolerated. A mud that 
forms too thick a filter cake may be 
the cause of hopelessly repeated ream- 
ing and even of a stuck pipe. The mud 
must be adaptable to reconditioning for 
further use, that is, removal of rock 
cuttings and gas bubbles and readjust- 
ment of its physical characteristics 
when altered by materials drilled. 


The strongly flocculating character 
of the silicate solution required to hold 
the heaving shale, as contrasted with 
the deflocculating condition ordinarily 
maintained in drilling mud, presented 
special difficulties that were solved only 
through the perfection of measuring 
methods and considerable study. 


The thixotropic gelling rate and the 
gel strength attained are perhaps the 
most important characteristics in a 


1Presented at meeting of American Institute of 
Chemical Engineers, Philadelphia, Pennsylvania, 
November 9-11, 1938, and published in Trans. 
Am. Inst. Chem. Eng., Vol. 34, No. 6, Dec., 
1938. 
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Houston, Texas 


drilling mud. Some judgment of this 
characteristic may be made by shaking 
air bubbles into a jar of mud and then, 
holding the container in an inclined 
position, observing the maximum size 
of the bubbles that become locked in 
place by the gelling. The method of 
measurement finally found most useful 
involved the use of the Stormer Vis- 
cosimeter. The instrument is set where 
it can be free of vibration, and water 
of the desired temperature circulated 
through the jacket. The cup is filled 
with mud and allowed to come to 
temperature. The spindle is rotated 
rapidly for at least 100 revolutions and 
then allowed to stand quiescent for the 
predetermined length of time. The 
applied weight in grams that will then 
just start and continue rotation of the 
spindle is taken as a measure of gel 
strength. A plot of gel strength versus 





Biographical sketches and 
photographs of the authors 
will be found on page 50 of 
the January issue of The 
Petroleum Engineer, in con- 
nection with Part 1 of this 
article. 











time reveals much concerning a drill- 
ing mud. This method is subject to 
criticism but gives reproducible results 
in experienced hands and permits the 
quantitative evaluation of drilling 
muds. 

If dry, powdered clay is stirred into 
the strong “D” Brand—NaCl solution 
the resulting suspension has virtually 
no gel strength. This at first seemed an 
insuperable obstacle. Hydrating the 
clay in water before mixing with the 
silicate helped a little but bad settling- 
out was experienced. The solution was 
finally found in the use of bentonite. 
This highly colloidal clay, when first 
suspended in water for about 24 hours 
and then mixed with the silicate, is 
very effective. Usually less than one 
percent in the final mud gives a gel of 
sufficient strength. 


The strongly silicated and floccu- 


lated drilling muds here under con. 
sideration were found to develop their 
ful gel strength in a matter of seconds 
instead of the minutes or hours re. 
quired by an ordinary deflocculated 
mud. This is a real advantage because 
in the hole, when circulation is stopped, 
the rapidly forming gel seizes the sys. 
pended cuttings before they can start 
to fall. As they have not acquired g 
downward velocity, a weaker gel suf. 
fices to hold them. On the other hand, 
when it is desired to start flow of the 
mud column again, this weaker gel per 
mits the use of lower pump pressure, 
These muds also show a favorable in. 
crease in gel strength with increase in 
temperature, in contrast to the be 
havior of ordinary muds, which often 
show a dangerous drop in gel strength 
at bottom-hole temperatures. Further- 
more the lowering of gel strength at 
surface temperatures facilitates the re} 
moval of gas and sand by sedimenta- 
tion in the mud ditch. 

The viscosity of drilling muds is 
usually measured by means of the 
Marsh funnel. The time in seconds re- 
quired for a given volume to flow 
from the funnel through a calibrated 
orifice is taken as a measure of the vis- 
cosity. No allowance for differences in 
specific gravity or thixotropy is ordi- 
narily made, and the method finds its 
greatest value as a rough tool in the 
hands of the laborer. The most satis- 
factory instrument for laboratory us 
is the Stormer Viscosimeter, and a 
modified procedure must be used 
eliminate error due to thixotropy. Pro- 
vision should be made to hold the 
sample at well temperature as a mix 
leading value will otherwise be a 
tained. The instrument is calibrate 
with standard glycerine solutions an 
a chart drawn relating viscosity 
centipoises to the weight required 
turn the rotor at 600 r.p.m. In meast 
ing a mud, the operator tries ¢ 
weight after another until one is fot 
that gives a speed of 600 r.p.m. 
three successive runs. The repeat 
stirring of the sample is regarded 
valuable in removing any latent gem 
tion. 

A solution comprising a mixture 
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two volumes of ‘“D” Brand silicate of 
soda and one volume of saturated sodi- 
um chloride solution has a viscosity of 
about 29 centipoises at 30° C. This 
sets a lower limit on the attainable vis- 
cosity in the mud. The upper limit is 
set by the amount and character of 
the suspended solids required to give 
the desired gel strength and specific 
gravity. It is usually not difficult to 
achieve a viscosity as low as 50 centi- 
poises. 

Ordinary drilling mud tends to be- 
come more viscous with use owing to 
solids picked up from the drilling, and 
it is common practice to cut back the 
viscosity with water or a fraction of a 
percent of deflocculating agent. The 
only effective means of reducing the 
viscosity of the protective silicate muds 
is by good settling of rock particles 
and dilution with the silicate—NaCl 
solution required as an aqueous phase. 
It was feared at first that this would be 
an economic handicap, but experience 
has shown that it is seldom necessary to 
add more liquid phase than is required 


to compensate for the new hole drilled. 
This, of course, should have been ex- 
pected from the fact that the aqueous 
phase was designed to prevent disper- 
sion of the shales drilled. 

The attainment of any reasonable 
specific gravity in the mud presented 
no difficulty. Sample muds prepared 
with pulverized barytes, iron oxide, or 
silica showed no significant change in 
measurable characteristics after storing 
for a month at 90° C. Muds weighing 
16 lb. per gal. have been successfully 
built and used in the field. 

Trouble was anticipated with the 
building of a mud that would quickly 
form a thin, impervious filter cake on 
the wall of the hole because flocculated 
clay suspensions, as a rule, tend to form 
thick pervious filter cakes. 

A preliminary test method was de- 
vised of placing 40 ml. of the mud in a 
number 40 Whatman filter paper held 
in a standard 60° long-stem filter fun- 
nel and observing the rate of filtrate 
accumulation. Experience has shown 
that a cessation of flow in 24 hours or 
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less and a total filtrate y 
=~ 12 ml. indicate a 
ikely to give satisfacto 

in the hole. Such a et 1 — pee 
to be used in the field, Recently m 
refined tests have been made i 
flat filter disc and pressure of 100 ; 
more Ib. per sq. in. This method ba 
the advantage of greater speed and 
more nearly exact duplication of the 
conditions ambient in the hole, by 
owing to the nature of the equip 
required is best suited to labor. 
studies. 

The problem in its simplest terms 
resolved itself into that of Providin 
a proper distribution of solid partich 
sizes in the mud. In the early wells the 
right particle sizes were obtained by 
using properly ground minerals, It was 
later found that the watermud built. 
up in drilling the formation above the 
heaving shale provides nearly the right 
proportion of different particle size, 
and that the needed adjustment can be 
accomplished by the addition of dry 
pulverized bentonite directly to the 
silicate mud. 

The “D” Brand silicate chosen for 
this work was known to be highly re. 
active not only with di- and poly-val- 
ent cations, but also with certain solid 
minerals likely to occur in the shales 
being drilled, and it was feared that 
unfavorable changes in the mud char- 
acteristics were likely to occur in the 
hole. To evaluate these dangers a sys- 
tematic laboratory study of all known 
factors, requiring several months’ time, 
was undertaken. Muds were made in 
all practical combinations of the “D” 
silicate-NaCl solution with commer- 
cial mud-making clays, weighting m- 
terials, and many pulverized samples of 
shale. Concentrations of single m- 
terials and combinations of them were 
correlated with resultant mud proper- 
ties such as viscosity, gel strength, gel 
rate, filter caking behavior, and settling 
characteristics. 

For the most part, these exper- 
mental muds were stored for a month 
at 90° C. and their behavior during, 
and their characteristics after, this 
treatment observed and measured. The 
guidance afforded by this work hus 
proved invaluable. The outstanding 
revelation of this work was that the 
silicate—NaCl muds are outstandingly 
resistant to change. This has been 
amply confirmed in the later field work 
and may yet prove sufficient reason for 
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Fig. 7. Typical layout of surface equip. 
ment for mixing, reconditioning, and 
circulating protective silicate mud 
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«+» them even when heaving shale is 
not encountered. 


Location of Heaving Shale in 
the Well 


The present field practice and equip- 
ment has been evolving through ex- 
rence with 17 wells to date. Space 
here does not permit a detailed narra- 
tive of these cases, but an attempt will 
te made to describe present preferred 
e. 
“« first necessary to locate the top 
of the heaving shale. Its approximate 

‘tion may be known from experi- 
ence with adjacent wells. In any case, 
two practices should be adopted at least 
2000 ft. above its anticipated level. 
First, frequent cores should be taken 
and before any evaporation has oc- 
curred representative samples should be 
shaved free of mud and other contami- 
nation and preserved in air-tight con- 
tainers. Representative portions of 
these should be immersed in companion 
test tubes, one charged with water and 
the other with a solution comprising 
two volumes of “D” Brand plus one 
volume of saturated sodium chloride 
brine. These test tubes should be care- 
fully labeled and preserved. Any crack- 
ing, swelling, or disintegration of the 
samples in the water is warning that 
heaving shale has been tapped. Second, 
a careful record should be kept of mud 
characteristics, drilling progress, and 
any additions made to the mud. A de- 
cided increase in the mud viscosity is a 
real danger signal, and should be 
checked by taking a core immediately 
and performing the test-tube test. An 
agreement in these tests is taken as 
proof that the heaving shale has been 
tapped. 

It cannot be too strongly empha- 
sized that once heaving shale has been 
reached further drilling should be 
stopped and a change to protective 
silicate mud made before drilling is re- 
sumed. In altogether too many cases 
the operator is inclined to go on only 
to find after 24 to 48 hours that he is 
in serious trouble. With several hun- 
dred feet of heaving shale hole thus 
messed-up and water-soaked, further 
progress even with silicate mud _ be- 
comes an expensive, nerve-racking, 
and often questionable problem. 

It is a good plan at this stage to 
spend a few days in overhauling the 
equipment and making any needed 
changes in the surface mud-handling 
system. This can usually be done while 
the silicate mud is being prepared. 


Field Equipment for Handling Protec- 


tive Silicate Mud 


The relatively higher cost of silicated 
mud justifies more care in its conserva- 
tion than the muds used in most deep- 
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Fig. 8. Shaker screen removing bit 
cuttings from the mud 





drilling practice. It has been found 
profitable to install catch basins under- 
neath the derrick floor to salvage the 
mud released from pipe sections as re- 
moved from the hole. It is important 
to avoid unnecessary dilution with 
water. Shaker screen, settling ditch, 
and storage pits should be covered to 
exclude rain. In one case, the conven- 
tional unlined earthen mud pits have 
been replaced with steel tanks to avoid 
earth contamination and seepage losses. 
It is usually more economical, how- 
ever, to use rectangular vertical-sided 
pits lined with planking backed with 
tamped clayey earth. 


The fast gel rate of silicate mud re- 
quires that more than usual pains be 
taken in the removal of gas and the 
small rock particles that pass the 
screens. Quite satisfactory results have 
been obtained through the use of a 
baffled mud ditch 160 ft. long and 2 ft. 
wide, provided with a 3-ft. fall, and a 
set of submerged mud guns in the suc- 
tion pit. One company has had success 
with a degasser evacuated by a steam 
jet. Some work has been done with a 
continuous centrifuge for removing 
the fine particles. Although these ma- 
chines are to be considered as auxiliary, 
they are no doubt useful. 


A typical good surface mud-system 
layout is shown in horizontal projec- 
tion in Fig. 7. In normal drilling opera- 
tion the mud returning from the hole 
flows over the two shale-shaker screens 
(Fig. 8), where the coarse rock par- 
ticles are removed, down the baffled 
mud trough or ditch for partial re- 





moval of gas and sand, into the mixing 
pit, and by overflow into the suction 
pit. In each tank the mud is kept in 
motion by mud guns to prevent gela- 
tion and to release more gas and sand. 
From the suction tank the mud is 
picked up by the circulating pumps 
and pumped down the drill pipe to the 
bit, whence it carries its load of cut- 
tings to the surface. Make-up materials 
are mixed with a stream of mud at 
the materials storage shed using a Hal- 
liburton-type jet mixer. On the job 
illustrated a vacuum gas separator hav- 
ing a hydraulic leg was used and a 
small stream of mud continuously 
circulated from the mixing pit through 
it for degassing and then to the suc- 
tion pit. Other details of the layout are 
apparent from the drawing. Fig. 9 is a 
photograph showing part of the mud 
system on another location. 


Preparation of the Mud 


The formulation of the silicate mud 
presents a different problem on each 
well. The object in every case, how- 
ever, is to achieve at minimum cost a 
volume of mud having the desired 
characteristics. It is usually possible to 
salvage a large portion of the valuable 
clays and weighting materials from the 
discarded water mud. The present pro- 
cedure is as follows: 

A series of mixtures is prepared from 
the mud on hand, the chemicals re- 
quired, and water to give the desired 
concentrations in the aqueous phase. 
These experimental muds are then 
measured before and after 24 hours’ 
heating at bottom-hole temperature. 
This permits evaluation of the un- 
known constituents in the mud and a 
determination of the amount of the old 
mud that can be used. Other series of 
tests reveal the quantities of other ma- 
terials that must be added to attain the 
desired properties. 


In a typical case the following ma- 
terials were used at the well: 


Weight 
percent 
Old water mud 37.1 
ee 
Silicate of soda 
(anhydrous basis) _....... 22.2 
Sodium chloride 5.1 
Weighting material 7.5 
I inst iin ccneecicacsstitaiantis 0.1 


and yielded a mud having the follow- 
ing characteristics: 
_ 
Viscosity__..____.. 
Gel strength... 
Filter test_........... 


13.1 Ib. per gal. 
38.5 centipoises 
5.0 gm. 
8.5 ml. in 24 hr. 
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A drill collar must have many qualities, all present in carefully balanced 
proportions, in order to give long, safe, economical service. Scientifically 
prescribed, accurately controlled treatment of the steel produces a bal- 
ance of physical properties that insures great strength, high resistance to 
shock and fatigue, and good wearing qualities. An accurately centered 
circulation hole of uniform diameter promotes balanced rotation that 
saves your drill pipe—aids in drilling straighter hole. To be sure that 
you get the right balance between cost and dependable service, specify 


BAASH-ROSS 
Truboro 
RILL COLLARS 


BAASH-ROSS TOOL COMPANY - Los Anceles - Houston - Oklahoma City - New York 
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The silicate mud is made by measur- 

§... the old mud into the mixing pit 
then adding the water at the Halli- 
on mixer. The silicate, salt, bento- 
Ls. and weighting materials are then 
“ded successively and the mud circu- 
Teed until the soluble constituents are 
slved. This new mud is then circu- 
Tied jn the hole or otherwise heated to 
op its full gel strength. Displace- 
“ment of the water mud in the hole will 
result in the removal of the filter cake 
Mrom the wall of any uncased hole and 
‘an allowance must be made for this 
material when formulating the silicate 
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Drilling Practice 


) The use of silicate mud requires no 
) departure from conventional drilling 
) practice except in a few details. Pro- 


tective silicate mud, if properly con- 


i trolled, will neither build a thick filter 
cake nor permit the hole to constrict 


7 by swelling of the shale, hence it is un- 
| necessary to carry a reamer on the 


drilling string. It is wise to keep al- 


ways in mind that the shale is pro- 
tected from disintegration whether in 
the hole wall or suspended in the mud. 
Shale particles do not break up in the 
mud stream. (Fig. 10.) As large clear- 
ances as possible should, therefore, be 
allowed between the drill pipe and set 
casing with special attention to avoid 
close clearances at tool joints, pipe pro- 
tectors, back-off joints, etc. Bits are 
preferably of the open type, a fish-tail 
being preferable to a three-way, as the 
non-disintegration of the shale gives 
a little more trouble with balling-up. 
Especial care must be taken to avoid 
swabbing of the hole. 
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General 


Protective silicate mud differs in 
many ways from a straight water- 
vehicle mud. Many unpredicted prob- 
lems have been brought to light, each 
in its turn requiring prompt attention. 
Their occurrence has required the con- 
stant attendance on location of a spe- 
cially trained chemical engineer, and it 
is doubted if this service can be elimi- 
nated. 

One of the writers returned to a 
drilling job from lunch one day to 
learn of plans to pump a volume of 
Portland cement slurry to cement the 
bottom of a string of casing, using 
silicated mud in direct contact, im- 
mediately before and behind the 
cement. It took less than half an hour 
to convince the superintendent by 
demonstration that the contact with 
silicate of soda would result in a quick 
and disastrous setting of the cement. 
The problem was solved by interspers- 
ing a slug of water immediately before 
and behind the cement. This and subse- 
quent cement jobs have been success- 
fully completed by using this tech- 
nique. 

Many of the operations around a 
drilling job are of such a nature that 
members of the crew are sometimes 
showered or otherwise wet with mud. 
Protective silicate mud will irritate the 
skin if left in contact for any great 
length of time, and particularly where 
subjected to rubbing by the clothing 
such as under neck- and wrist-bands, 
belts, and shoe tops. The hands are 
relatively unaffected. Silicate intro- 
duced into the eye is a very painful ex- 
perience. No serious effect has ever 
been reported, but a workman may 
have a rather sore eye for a few days 
unless the alkali is fairly promptly 





Fig. 9. A view showing part of a mud-circulating system 
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washed out with copious quantities of 
water. 


Oil men feared for a long time that 
the use of silicate mud would perma- 
nently seal any oil sands drilled with 
it. This fear has been proved ground- 
less in the light of established and con- 
tinued production from wells drilled 
with this mud. 


The Schlumberger method of elec- 
trically surveying a bore hole to locate 
any possible productive sands is widely 
used. The method depends upon dif- 
ferences in the electrical resistance of 
various strata. It has been feared that 
silicate mud would prove troublesome 
because of its high electrical conduc- 
tivity, and water mud was replaced in 
one hole before making such a survey. 
A recent survey in a hole still filled 
with silicate mud clearly indicated an 
oil sand that was not logged in the 
drilling, and the well is now a good 
producer from this level. 

Silicate mud is remarkable in its re- 
sistance to change by the materials 
drilled. Salt is the bane of the engineer 
dealing with water mud because of its 
strong flocculating effect. Drilling 
through anhydrite or gypsum is like- 
wise troublesome. In contradistinction 
to the sensitivity of water mud, hun- 
dreds of feet of solid salt have been 
drilled with silicate mud and there was 
no appreciable change in its character- 
istics. 

When drilling shales and particularly 
the softer ones, a water mud increases 
in viscosity more or less rapidly owing 
to the hydration and dispersion of the 
clay-like material. This effect can be 
counteracted to a degree by the addi- 
tion of peptizing agents and other 
chemicals in small amounts, but, in 
heaving shales, thinning with water in- 
variably becomes necessary. Protective 
silicate mud will not permit the dis- 
persion of the shale cuttings. It is 
seldom necessary to add liquid to sili- 
cate mud in greater quantity than is 
required to make up for mechanical 
losses and the increased volume re- 
quired to fill the new hole drilled. The 
same batch of silicate mud has been 
used in drilling the heaving shale sec- 
tions in four wells, including the drill- 
ing of several hundred feet of salt and 
anhydrite and the placing of several 
cement plugs. In each case the mud has 
been recovered from the hole after 
completion. The final total increase in 
volume over that needed for operating 
was less than 1000 bbl. 

There is an indirect economy in the 
use of silicate drilling mud that has 
not as yet been fully evaluated. Owing 
to the small amount of liquid addition 
required to control viscosity, the 

(Continued on Page 110) 
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DID YOU EVER NEED ACCURATE INFORMATION 
ABOUT YOUR WELLS...AND NOT HAVE IT? 


Petroleum Engineers: Would 
your work be easier, more efficient if 
you had complete information about 
every one of your wells drilled during 
the past fifteen years? Many oil com- 
pany engineers have told us that drill- 
ing and remedial programs would 


have been developed at far less cost 
if they had known all the facts. Oyr 
new Bulletin, “Oil Well Surveys— 
Their Necessity and Application,” 
gives you complete information about 
the profitable uses of oil well surveys. 
Send for your copy. No obligation. 


The Derrick Man sights the av) The 


tightens the clamp for an 


vey shot made on drill pips 
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INFORMATION 


ABOUT YOUR WELLS 


PAYS DIVIDENDS FOR YEARS TO COME... 


The survey of an oil well is a permanent record of the course of a hole from the surface 
to the producing sands. Made during drilling a survey tells you where the bottom of the 
hole is located at all times and enables you to continue to drill a straight or a directed well. 
In producing wells surveys are necessary for the development of an accurate, effective, 


remedial program. 


Lane-Wells offers operators a complete survey service and single shot instruments to be 
run by the operator's crew. The cost of a survey or the rental of instruments is extremely 
small in comparison with the over-all cost of the completed well. Operators who have 
used these Lane-Wells services and instruments agree that the value they obtained in 


accurate information far outweighs the cost and will do so for years to come. 





LOS ANGELES: Houston MM p \ * oxLAHOMACITY-NEW YORK 


LANE-WELLS SERVICES AND PRODUCTS INCLUDE: GUN PERFORATORS ¢ OIL WELL SURVEYS * DIRECTION CONTROL OF DRILLING WELLS 
PACKERS ¢ LINER HANGERS © BRIDGING PLUGS ¢ SINGLE SHOT SURVEY INSTRUMENTS * KNUCKLE JOINTS * WHIPSTOCKS AND MILLS 
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totated with the pine, the telescope. 


Reading the vernier to determine pipe rotation. From 
these accurate readings, direction and inclination of the 
hole from the surface to the bottom are calculated 














(Continued from Page 107) 
weighting material requirement is vir- 
tually limited to the volume of mud 
needed for drilling. In contrast to 
this, the necessary water dilution to 
control the viscosity of water mud re- 
quires, in deep wells, the addition of 
corresponding quantities of weighting 
material. The investment thus made in 
expensive weighted mud in excess of 
what can be utilized has been known 
to run into tens of thousands of dol- 
lars on some wells. 
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Fig. 10. Bit cuttings of heaving shale 
drilled with protective silicate mud. 
The sharp preservation of bit marks 
and pressure folds show that no 
hydrous alteration has occurred 


The protective silicate-mud tech- 
nique here reviewed provides an oppor- 
tunity to avoid hydrous alteration of 
heaving shale during and after drilling. 
It cannot be expected to correct the 
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damage done by unwisely drillin 

of the sensitive shale with weer ol 
nor to escape the penalty for mechan 
cal mistakes in drilling. Properly and 
intelligently applied, the method 
be depended upon to prevent hensial 
caused by hydrous disintegration, 
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Petroleum Production in Rumania, Germany, and Austria 


HE Rumanian petroleum indus- 

try is at a critical stage. The out- 
put of the present oil fields is dimin- 
ishing, even though more drilling is 
being done and the future depends 
upon the development of new produc- 
tive areas, says a report made by 
Charles Will Wright, foreign mineral 
specialist, to the U. S. Bureau of Mines. 
Government legislation and taxation 
have discouraged new drilling opera- 
tions by outside companies, and the 
exporting companies are having serious 
difficulties in liquidating the large sums 
to their credit for exports at the Na- 
tional Bank of Rumania. The decrease 
in production from 8,710,000 metric 
tons in 1936 to 7,180,000 tons during 
1937, and the further decline in 1938 
is causing apprehension as to the fu- 
ture of Rumania. Noteworthy is a re- 
duction of 25 percent in the exports 
of petroleum products during the first 
half of 1938, compared with those 
during the first half of 1937, although 
consumption in Rumania during the 
first half of 1938 increased 9 percent. 
Total output of crude petroleum to 
November 1, 1938, was 5,500,000 
tons, a decrease of 510,000 over the 
first ten months of 1937. 


In 1938 a new petroleum explora- 
tion and exploitation company called 
Sonapetrol, largely owned and con- 
trolled by the Rumanian State, was 
organized to undertake intensive ex- 
plorations in the regions Sacele-Zorlesti 
of Oltenia, Soveja of Putna, and Taz- 
lan Bacan and Radanti in Bucovina. 

In September, 1938, a new Anglo- 
Rumanian Clearing Agreement was 
concluded, which should stimulate Ru- 
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manian oil exports to the United King- 
dom and regulate payments. This has 
been followed by proposed modifica- 
tions of the Mining Law, and the 
granting on October 29, 1938, of a 
joint concession covering an area of 
50,000 hectares to be explored by the 
Rumanian company Credit Minier and 
the Unirea S.A.R., which is allied to 
British interests. It thus appears that 
Rumania is to adopt a more liberal at- 
titude toward foreign operators in 
granting concessions and to devise 
ways of affording some relief from the 
onerous foreign currency restrictions 
as well as a reduction in the present 
heavy local taxation. 


An arrangement has recently been 
made with Italy for a supply of motor 
vessels in exchange for 60 percent pay- 
ment in Rumanian oil and 40 percent 
in cash. 

Production of crude oil in Germany, 
80 percent of which is from the Nien- 
hagen field near Hannover, was about 
450,000 tons in 1937. It is estimated 
that the output in 1938 will be 550,- 
000 tons. To this must be added the 
Austrian production, which was 33,- 
000 tons in 1937 and is estimated at 
70,000 tons for 1938. 


The increased output in Germany 
will come from the new field at Reit- 
debrook where 12 drill holes 1600 to 
1800 meters in depth have been suc- 
cessful in finding oil along an anti- 
cline just south of Hamburg. These 
explorations have been carried out on 
a 50/50 basis between the Prussian 
State and the Socony-Vacuum Oil 
Company. 

These wells ‘are kept partly closed 


awaiting construction of plants to 
process the production. At present the 
oil is sent to refineries at Bremen. An 
output of 100,000 tons a year is ex- 
pected from this field. 


New wells have also been opened 
just east of the Nienhagen field, and 
in Baden near Worms. Increased out- 
put is in prospect at the Heide field, 
but Volkenroda and Fallstein are vir- 
tually exhausted. The others are main- 
taining production. 

The production of motor fuels from 
domestic sources in 1937 in metric 
tons was as follows: Synthetic gaso- 
line, 1,100,000; benzol, 450,000; al- 
cohol, 180,000; gasoline from domes- 
tic crude oil, 45,000; and distillate 
from brown coal tar, 30,000; total, 
1,805,000. 

The production of domestic motor 
fuels in 1938 may reach 1,900,000 
tons. In 1939 it should total 2,500,000 7 
tons for light motor fuel, or about 50 @ 
percent of normal consumption re 
quirements. 

It is stated that refinery capacities 7 
for imported oil have not and will not 
be increased; and that Germany’s in- 
creased requirements must be produced 
from domestic sources. Imports of 
crude oil have been increased from 
538,000 metric tons in 1936 to 722; 
000 tons in 1937. Also Germany's net — 
imports of petroleum products exclud- | 
ing crude oil have averaged about 
3,000,000 tons in 1936 and 1937. 

The total apparent consumption of 
petroleum products and motor fuels 
in Germany is about 5,600,000 tons 
and that of former Austria about 
400,000 tons. 
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Fig. 5530—Ball-bearing design, rigid frame cc 
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Non-Catalytic Processes of 
Cracking Liquid Hydrocarbons 


Effects of temperature, pressure, contact time, and 
nature of charging stock on products 


Kees” 

S known, the invention of the 
cracking system caused a great 
expansion of the oil refining industry, 
as it offered the possibility of artificial 
production of gasoline. The essential 
characteristic of this cracking process 
is the fact that always the light hydro- 
carbons combine with nascent hydro- 
gen split from the second part of the 

molecule. 


Because of this hydrogen migration, 
the second part of the split molecule 
loses large amounts of its hydrogen 
content, leading to the formation of 
unsaturated higher molecular hydro- 
carbons. The first part of the split 
molecule will burn completely, because 
enlarged with hydrogen, whereas the 
second part of the same split molecule 
burns more difficultly because of the 
great difference in rate of combustion 
of carbon and hydrogen. 

Carbon in the free state burns with 
great difficulty, its ignition being 
possible only at high temperature. The 
necessary temperature can be attained 
by the combustion of hydrogen. For 
this reason the greater the hydrogen 
content in the hydrocarbon, the better 
the combustion and the lower the 
temperature of ignition. If a hydrocar- 
bon does not contain a sufficient 
quantity of hydrogen it will not burn 
completely, but will form soot. Fur- 
thermore, the fractions of crude oils 
are successively richer in carbon and 
poorer in hydrogen. This is the reason 
that the higher molecular fractions 
burn with more difficulty than the 





TABLE | 


Hydrogen 
content, 
percent 


Carbon 
content, 
percent 


Fraction 


Gasoline 84.8 
Lubricating oil 86.2 
Cylinder stock ; 87.3 
Asphalt 











lower molecular ones. Table 1 shows 
the decrease of hydrogen and increase 
of carbon in the fractions of a crude. 

The cracking operation causes not 
only the splitting of the hydrocarbon 
molecules but also a migration of the 
hydrogen atoms into the smaller parts 
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Rafael Fussteig is professor of 
petroleum technology in the Ecole 
Supérieure Technique et Commer- 
ciale de Paris, Paris, France. He has 
contributed numerous articles to The 
Petroleum Engineer on such subjects 
as selective solvent extraction, the 
manufacture of anti-knock gasoline, 
bleaching clay, extraction of paraffin 
wax from crude oil, the synthesis of 
lubricating oil by polymerization of 
gaseous hydrocarbons, and the im- 
portance of pyrolysis in the refining 
of lower hydrocarbons. The accom- 
panying article discusses a phase of 
the last-mentioned subject. 




















of the split molecules. In other words, 
this hydrogen migration occurs in 
such manner that the hydrogen con- 
tent of the smaller part is increased to 
about 15 percent, thereby forming 
gasoline. 

As the crude oil contains about 
14 percent hydrogen, the larger part 
of the split molecule loses hydrogen, 
resulting in the condensation of this 
part into higher molecular hydrocar- 


bons such as tar and coke. About 
percent gasoline is produced by meang 
of this splitting and migration pro: 
cess. If, however, a heavy gas oil o 
taining about 14 percent hydrogen 
and 86 percent carbon is submitted tp. 
the cracking process, a yield of about 
60 percent gasoline is obtained, this 
gasoline containing about 84.8 percent 
carbon and 15.2 percent hydrogen. 

Of course, the residuum of this pro. 
cess is poorer in hydrogen, Containing | 
87.5 percent carbon and 12.5 percent 
hydrogen. A migration of about 15 
kg. hydrogen is necessary to transform 
100 kg. of a crude oil into about 50 
kg. of gasoline. In other words, an in- 
terior rearrangement takes place in the 
cracking process, in which about 15 
kg. hydrogen causes the formation of 
gasoline. 


A quantity of gaseous hydrocarbons 
rich in hydrogen, such as methane, 
ethane, propane, butane, ethylene, pro- 
pene, and butene, is split from the 
hydrocarbon molecule, however, this 
gas leaving the reaction chamber with- 
out further reaction. This represents a 
great loss in the yield of gasoline, a 
with increase in gas production the 
quantity of higher molecular hydro- 
carbons poor in hydrogen increases. 
The cracking process should therefore 
be so controlled that the greatest possi- 
ble quantity of hydrogen is able 
migrate to the fraction that forms 
gasoline. 


Temperature and contact time att 
the most important factors in the 
cracking processes, as they determine 
the yield of gasoline and coke. More- 
over, the chemical nature of the start — 
ing material also plays an important | 
role, as the hydrogen content of the} 
crude also affects the yield of gasoline 9 





TABLE 2 





Gasoline yield 





Cracking 
temperature, 
deg. cent. 


10 percent 


400 180 min. 
425 30 min. 
450 5 min. 
475 1 min. 
500 10 sec. 











20 percent 30 percent 


40 percent 


1800 min. 
300 min. 
50 min. 
10 min. 
2 min. 
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and coke. Lower molecular hydrocar- 
bons having low boiling points give 
under equal conditions a higher yield 
of gasoline and a lower deposition of 
coke than higher molecular compounds 
having high boiling points. 

With the increase of specific gravity 
of the starting material, however, the 
rate of decomposition decreases. For 
instance, kerosene and gas oil decom- 
pose more slowly than heavier oils. 
Therefore with increase of specific 
gravity the contact time must de- 
crease. Kerosene, therefore, requires a 
longer contact time than gas oil. 
Sachanen gives the following relation- 
ship between temperature and contact 
time. 

Table 2 shows that a minimum yield 
of ten percent gasoline is obtained at 
the temperature of 400 deg. cent. and 
at a contact time of 180 minutes, 
whereas a maximum yield of 50 per- 
cent gasoline is obtained at the tem- 
perature of 500 deg. cent. and con- 
tact time of four minutes. In practice 
the yield of the first throughput 
should amount to 20 or 25 percent by 
weight, as higher gasoline yields cause 
excessive formation of coke, resulting 
in frequent interruption in operation. 

Of course, the formation of coke 
depends to a great degree on the boil- 
ing range and on the chemical nature 
of the product. Higher boiling frac- 
tions of the same crude oil show a 
greater deposition of coke than the 
lower boiling ones. If the products 
have the same boiling ranges, the spe- 
cific gravity influences the yield of 
coke, that is, the higher the specific 
gravity the greater the deposition of 
coke. 

The explanation of this phenomenon 
lies in the coherence to the content of 
polycyclic aromatic hydrocarbons of 
higher specific gravities, these hydro- 
carbons having the tendency to form 
coke. Of two starting materials of the 
same boiling range, that having a 
higher content of polycyclic aromatics 
will cause a greater deposition of coke. 

As mentioned, only 20 to 25 per- 
cent gasoline should be produced from 
the first throughput to avoid excessive 





decomposition of the gasoline are ob- 
served. In the modern cracking units 
the pressure distillates and the re- 
siduum are continuously removed from 
the reaction chamber while the start- 
ing material mixed with the secondary 
products is directed to the reaction 
chamber. 

In other words, a part of the unat- 
tacked material must be _ recycled. 
Sachanen, studying the recycling 
problem, has carried out a cracking 
experiment on a straight-run gas oil 
boiling between 200 and 350 deg. 
centigrade. He cracked this gas oil in 
an autoclave until coke began to form. 
The gasoline and the gas-oil fraction 
were separated from the residuum. 
This gas-oil fraction was submitted to 
a second cracking process until for- 
mation of coke was observed. The gas- 
oil fraction remaining from this proc- 
ess was submitted to a third cracking, 
etc. The results of these experiments 
are shown in Table 3. 

The specific gravity of the gas oil 
increased with repetition of the crack- 
ing process. This is correlated with the 
increase of the content of polycyclic 
aromatics, and with the phenomenon 
that in cracking without deposition of 
coke the yield of gasoline decreases. 
Each subsequent recycle of the start- 
ing material shows a decrease of the 
gasoline yield and coke formation. In 
other words, at each subsequent re- 
cycle the oil loses cracking capacity, 
that is, it loses its ability to give 
maximum gasoline yield and minimum 
coke deposition on decomposition. Syd- 
nor and Petterson’ found that the ratio 
of the cracking residuum yield to the 
gasoline yield of an American oil 
changed its value during cracking as 
follows: 





For the first process 0.18 
For the second process 0.38 
For the third process 0.51 
For the fourth process sia 0.71 











Recycling must be regarded as the 
very important factor that causes the 
maximum yield of gasoline and the 
minimum coke formation. In that 
manner it is possible to obtain a gaso- 





Gas oil 
Straight-run 
After the first cracking 
After the second cracking 
After the third cracking 
After the fourth cracking 
After the fifth cracking 
After the sixth cracking 





TABLE 3 


Spec. grav. at Gasoline yield before the — 
15 deg. cent. beginning of coke formation, 
percent 


0.830 30 
0.850 24 
0.869 21 
0.898 18 
0.924 12 
0.957 10 
1 029 4 








formation of coke. In practice this 
operation is carried out in such a man- 
ner that the heavy coke-forming com- 
ponents and gasoline are removed at 
the moment that coke formation and 
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line yield of 60 percent without 
noticeable formation of coke. Such 
gasoline yields can be increased by 
repeated cracking. Of course, the 





Ind. Eng. Chem. 1930, p. 1237. 





maximum gasoline yield in the re. 
cycling process depends to a great de. 
gree upon the nature of the Products 
Crudes of asphaltic base give a smaller 
yield than those of paraffinic base, It . 
evident that the lighter residuum 
show a somewhat smaller gasoline yield 
than the distillates of the same specific 
gravity. The reason for this is the dif. 
ference in the quantity of hydrogen 
As far as heavy residuums are cop. 
cerned, they will not yield a large 
quantity of gasoline without form. 
tion of coke, as these hydrocarbons are 
poor in hydrogen, hence the easy depo- 
sition of coke. 

As mentioned, the starting material 
is pumped to the cracking unit, to. 
gether with the recycling material to 
be split. In modern cracking units the 
starting material is mixed with the re. 
cycling oil before the cracking proc- 
ess, being then subjected to the same 
conditions of temperature and pres. 
sure. The recycling ratio, the propor- 
tion of the mixture to the starting 
material, plays a very important part 
in this process. The higher the recy- 
cling ratio the greater the tendency of 
the oil to form coke. Ordinarily the 
recycling ratio varies between two and 
five, being dependent on the char- 
acteristics of the starting material and 
on the gasoline yield. 

Excessive recycling ratios present 
certain disadvantages from the eco- 
nomic standpoint. As the quantity of 
the circulating mixture increases the 
required capacity of the cracking units 
and the consumption of heat increase, 
It should be mentioned that the 
straight-run material shows a higher 
cracking velocity than the cracking 
oil. Therefore, it has been proposed? 
that two oils be treated under different 
conditions in different cracking units. 


According to this proposal the 
straight-run oil is cracked in a series 
of cracking units, using different tem- 
peratures and contact times. The re- 
cycling oil from the first unit is 
pumped to the second unit, the te- 
cycling oil from this unit to the third 
unit, etc. Of course, each of these 
units requires different working con- 
ditions. 

As far as pressure is concerned, 
many investigators maintain that it 
has no influence on the yield of gaso- 
line nor on the cracking velocity dur- 
ing the process. Others insist that the 
pressure determines the type of de- 
composition reactions, that is, it de- 
cides the point at which the hydro- 
carbon is split. It must be admitted, 
however, that the pressure plays an 
important part in the heat transmis- 
sion during the pyrolysis, which is the 





2Sachanen and Tilichejew; Oil and Gas Jout- 
nal, December 15, 1929. 
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reason that a high pressure is used in 
the pyrolysis processes. Excessive pres- 
sures possess economic disadvantages, 
as the price of the apparatus is exces- 
sive. Low pressures are also incon- 
venient as too great a volume of 
vapors causes a great velocity in the 
tube-still and in consequence more 
heating surface must be used. 


The choice of the pressure depends 
primarily on the boiling range of the 
starting material. The reason for this 
is that the lower boiling products such 
as kerosene or gas oil require a higher 
pressure than the higher boiling heavy 
oils or residuums. That is the reason 
that the cracking systems that produce 
gasoline from kerosene or light gas oil 
use a considerably highsr pressure than 
those producing from heavier frac- 
tions. 

Moreover, the pressure increases the 
boiling points of the hydrocarbons 
during the pyrolysis process, so that 
the contact time can be increased also. 
Pressure itself is not able to increase 
the yield of gasoline. Therefore, if we 
intend to produce a higher gasoline 
yield, the cracking residuum also must 
be subjected to pyrolysis. As this resi- 
duum is poor in hydrogen content, it 
is evident that its pyrolysis must lead 
to formation of a large quantity of 
coke. 

It is therefore convenient to distill 
this cracking residuum, for separation 
of the distillates from the residuum of 
asphalt-like compounds poor in hydro- 
gen content. This operation possesses 
the economic advantage that the coke- 
forming higher molecular hydrocar- 
bons are removed before the stock is 
submitted to the cracking process. 
Moreover, these higher molecular hy- 
drocarbons when cracked in the re- 
action chamber with the distillates 
consume hydrogen atoms from the 
fractionated distillates, thereby de- 
creasing the yield of gasoline. 

The distillate from the cracking re- 
siduum yields a greater gasoline pro- 
duction than the cracking residuum 
itself. On the other hand the pyroly- 
sis of hydrocarbons leads to a splitting 
of permanent gases from the hydro- 
carbon nucleus. This phenomenon is 
correlated with the formation of 
higher molecular hydrocarbons. The 
greater the yield of higher molecular 
hydrocarbons in the process the greater 
the yield of permanent gases. Of 
course, the contact time plays an im- 
portant part. If the optimum contact 
time is exceeded, the gasoline yield de- 
creases and the formation of perma- 
nent gases increases. 

In other words, each starting ma- 
terial possesses its own optimum con- 
tact time, which should not be exceed- 
ed. Therefore the starting material 
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should be cracked in such manner that 
20 to 25 percent gasoline is produced. 
The gasoline formed during the crack- 
ing process should be removed from 
the reaction chamber. Thus the gaso- 
line yield can be increased, especially 
when the recycling oils are cracked 
under proper conditions. In practice 
two throughputs of recycling oils are 
sufficient for a satisfactory gasoline 
yield. 

As mentioned, the remaining crack- 
ing residuum in this process, the so- 
called residuum process, also must be 
submitted to pyrolysis. This cracking 
residuum, however, can be cracked by 
the so-called non-residuum process. 
This operation produces gas, gasoline, 
and coke. In other words, this resid- 
uum is cracked in the reaction cham- 
ber for such a length of time that no 
liquid residuum remains. 


The formation of coke and the 
gasoline yield in the non-residuum pro- 
cess depend to a large degree on the 
nature of the starting material, its 
composition, and boiling range, these 
being the most important factors in 
this process. Starting materials of high 
boiling points and specific gravities 
give more coke and less gasoline than 
those of low boiling points and spe- 
cific gravities. The non-residuum proc- 
ess gives a smaller gasoline yield than 
the residuum process, the starting ma- 
terial being the same. The non-resid- 
uum process, however, possesses a dis- 
tinct economic advantage: the crack- 
ing of the straight-run material and 
the cracking of the residuum is united 
in one process. 


The above-mentioned processes are 
performed on materials in the liquid 
phase. It has been stated by many in- 
vestigators that the gasoline made by 
this process contains certain hydrocar- 
bons that reduce its anti-knock prop- 
erties and does not contain sufficient 
amounts of anti-knock hydrocarbons. 
Therefore many petroleum experts 
have been seeking a method for re- 
arranging the gasoline into a motor 
fuel of high anti-knock properties. 

The invention of vapor-phase 
cracking was a new step in the de- 
velopment of the cracking industry. In 
this process the starting oil is first 
evaporated, then submitted for a very 
short time to a cracking process at a 
high temperature (above 500 deg. 
cent.) and low pressure (0.5 to 2 at- 
mospheres). The resulting product is a 
gasoline of very high anti-knock 
properties, because olefinic and cyclic 
hydrocarbons are formed during this 
vapor-phase process. In other words, 
not only a splitting of the hydrocar- 
bon molecule into smaller parcels takes 
place but also a reconstruction and iso- 
merization of the gasoline-like hydro- 














carbons occurs in the Vapor-phase pe 
actions, transforming the inferior 
gasoline-like hydrocarbons into 
line of very high anti-knock value 4 

Investigators have stated that ¢ 
process could be employed in the ; 
provement of cracked and straighs 
run gasolines. Different patents h; : 
proposed the reforming of the infers 
gasolines. This reforming operation 
performed in such manner that ¢ 
gasoline vapors leaving the react 
chamber are directed once more tg, 
pipe-still, where they are heated to ¢ 
required temperature before being sy 
mitted to a cracking reaction in th 
second reaction room of a liquid-ph, 
operation. Of course, a suitable pres 
sure must be used in this process, 

Thus, the gasoline vapors are y 
constructed in the second reaction 
chamber to a gasoline of better quali. 
ties. This reforming process, however, 
yields a smaller quantity of gasoling 
than the old liquid-phase systems, be. 
cause the rearrangement of the ip. 
ferior gasolines causes a splitting of 
gas and residuum from the hydrocar. 
bon molecule. For example, 100 parts 
of a straight-run gasoline submitted to 
a reforming process yields about five 
parts of residuum and about ten parts 
of gas, so that 85 parts of gasoline of 
higher qualities will be produced. The 
greater the octane number in the re. 
formed gasoline the smaller the gaso- 
line yield, of course. 
















































































































































































The reforming process is very flexi- 
ble, that is, widely different operating 
conditions can be used, these determin- 
ing the yield and the octane number 
of the gasoline. For example, gasoline 
vapors from the first reaction room of 
an octane number 32 submitted to the 
reforming process give 90 percent 
gasoline of an octane number 65, and 
only 75 percent gasoline of 80 octane 
number. This reforming process causes 
no coke formation because of th 
abundance of hydrogen atoms. There- 
fore no recycling is necessary in the 
reforming process, and a smaller re- 
action chamber can be used, supple- 
mented by reaction tubes, the so-called 
soaking tubes. Such a reformed gas 
line would contain about 80 percent 
cyclic compounds and about 10 per- 
cent olefins, these hydrocarbons giving 
the gasoline a high octane number. 


Besides the manufacture of the gas- 
line, the cracking process is also 
to break the viscosity of heavy and 
highly viscous oils. This application 
produces little or no gasoline, as 
pyrolysis proceeds only to the first t- 
actions. In the first phase of the 
pyrolysis, only the heavy and viscous 
components of the starting mater 
are split, so that kerosene and gas @ 
are formed, thus lowering the 
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ity of the stock, without appreciably 
changing the flash point. This process, 
however, must be strictly. controlled, 
to avoid any formation of coke, as 
coke reduces the qualities of the oils 
obtained. 

The work of many investigators has 
established certain principles that have 
contributed directly to the develop- 
ment of the modern cracking process, 
one of the most important being the 
selection of starting oils according to 
comparatively narrow boiling range 
and the segregation of stocks accord- 
ing to refractivity. As mentioned, 
greater gasoline yield of higher octane 
number, and lower recycling ratio 
are obtained when the straight-run 
and recycling materials are cracked in 
separate reaction rooms rather than as 
a mixture in a single chamber. 


This is also true when a combined 
cracking material is segregated accord- 
ing to the boiling range. When the 
combined stock is cracked in one re- 
action room the pressure and temperz 
ture must be an average of the opti- 
mum conditions for each of the two 
stocks. This results in use of condi- 
tions for the mixture that are too mild 
for the light fractions and too severe 
for the heavy fractions. Consequently, 
the light oils are under-cracked, giv- 
ing low octane numbers, and the heavy 
oils are over-cracked, forming coke. 


The segregation of stocks according 


The Use of Bauxite 


XPERIMENTS begun in 1937 on 
the use of bauxite instead of Ful- 

ler’s earth for decolorizing lubricating 
oils by percolation methods were ex- 
tended in 1938 by the U. S. Bureau of 
Mines, and by the close of last year 
ten or more refineries were using the 
new process exclusively, says a report 
by Paul M. Tyler of the Bureau. Baux- 
ite seems to be applicable to oils of the 
paraffinic type and to those that can 
be made paraffinic, but does not work 
so well, apparently, on asphaltic or 
naphthenic oils. For this reason, al- 
though it already is used extensively in 
Pennsylvania, and is in demand in the 
Mid-Continent area, it has not been 
employed in Texas, California, or the 
coastal area. Compared with a good 
grade of natural Fuller’s earth, bauxite 
is only about half as efficient by 
weight; but, because its density is 80 
percent greater, it is 90 percent as ef- 
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to refractivity shows very important 
advantages, the refractivity being a 
function of original source and de- 
gree of previous cracking. Tarassow 
and Seledzniejew*® showed that under 
equal operating conditions the gasoline 
yield varies inversely with the refrac- 
tivity of the charging stock. Accord- 
ing to their practical observations 
these investigators came to the con- 
clusion that recycle gas oil can be sub- 
mitted to higher temperatures than 
straight-run oil of the same boiling 
range. 

If these two materials were cracked 
in a mixture the operating conditions 
would be limited by the tendency of 
the straight-run material to form coke, 
and the recycle oil would be under- 
cracked. When these two materials are 
cracked separately at their optimum 
operating conditions, larger yields of 
higher octane gasoline, and lower re- 
cycle ratios will result. This improved 
performance is obtained by operating 
each reaction room at high crack per 
pass, or volume percent gasoline yield 
on heater charge. The lighter the 
cracking oil the higher the allowable 
conversion per pass. 


According to Smoley, Mekler, and 
Schutte* the range of crack per pass 
obtained in practice without excessive 
coke formation varies with the crack- 





3Nephtian. Chozj, 1932, p. 177. 
‘Presented before the World Petroleum Con- 
gress, 1937, Paris. 





ficient by volume. The main advantage 
of bauxite is that it can be revivified 
indefinitely, whereas Fuller’s carth loses 
its efficiency and must be discarded 
after being revivified 20 times. The 
shrinkage at each burning is about 114 
percent, so even bauxite must be re- 
newed; but inasmuch as its life is about 
67 cycles, its higher cost is more than 
justified if the nature of the oils makes 
it applicable. Delivered at Pennsylvania 
refineries in 1938, the prepared bauxite 
granules cost $38.85 a short ton, as 
against $21.97 for Fuller’s earth of 
good quality. 

The new product is sponsored by 
the Porocel Corporation, 260 South 
Broad Street, Philadelphia, Pennsyl- 
vania, which is jointly contrelled by 
the Attapulgus Clay Company, an At- 
lantic Refining Company affiliate, and 
the American Cyanamid Company. A 
new plant is being built at Berger, 





in Oil Refining 





ing stock characteristics as follows: 
1. Viscosity breaker stocks three 
ten percent. 
2. Heavy virgin and heavy re 
tory stocks 10 to 18 percent, 
3. Light virgin and li 
stocks 14 to 30 percent, 


To obtain the desired crack per 
the stock must be subjected to a def. 
nite rate of cracking, which is deter 
mined by the soaking time and tem- 
perature allowed in the heater, Ac. 
cording to these three investigatory, 
the ratio of total cracking heater feed 
to fresh cracking stock, or the oyerl 
combined feed ratio, is determined by 
the crack per pass obtained in sever 
heaters of a combination Cracking 
unit. This ratio usually ranges between 
2:1 and 4.5:1, depending on the char. 
acter of the stock, the degree of selec. 
tivity, and the method of processing, 
As a rule the heavier the fresh feed 
stock the higher the combined free 
ratio. The theoretical unit that would 
take advantage of selective cracking to 
the fullest extent is one in which all 
stocks are separated according to both 
refractivity and boiling range. Practi. 
cally, there is an economic limit to the 
number of selective reaction rooms— 
now selection coils — that are used, 
This depends primarily on the type of 
the original starting material, the 
products required, and the size of the 
unit. 
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about seven miles south of Little Rock, | 
Arkansas, and suitable steps have been 
taken to assure an adequate supply of 
raw ore. The Attapulgus company is 
also one of the largest producers of 
natural Fuller’s earth and about two \ 
years ago engaged in the production of : 
activated earth under a joint arrange- ( 
ment with the Filtrol Company. 

The other producer of bauxite for 
oil refining, Max B. Miller and Com- 
pany, also is a producer of natural Ful- 
ler’s earth as well as of acid-sprayed 
earth. This plant is at West Bauxite, 
Arkansas. The product is given ont 
burn and supplied in 20/60 and 30/6 
mesh grades in bulk or in 100-Ib. bags 
Prices f.o.b. Arkansas range from about 
$30 to $40 according to quality, quat- 
tity, and whether in bags or b 
Freight to Pennsylvania refineries from 
Arkansas shipping points averagt 
about $6 a ton. 
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Fig. 934-K 
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Construction of the 10-in. pipe ioe 
from Dammam to Ras Tanura, g da. 
tance of 43 miles. Pipe was hauled 
across the desert by tractors 
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Three wells are produc. 
ing at Dammam Dome, 
others are being drilled, 
and exploratory work 
indicates excellent pros. 
pects of finding addi- 
tional oil production 


Technical Improvements in the Petroleum 
Industry of Saudi Arabia Accompanied 
by Cultural Advances* 


EADERS may recall a brief report 
from the Dammam oil field, in 
eastern Saudi Arabia, that the Cali- 
fornia Arabian Standard Oil Company 
had brought in Well No. 2, which had 
a large potential production of high- 
gravity oil. Twice in the last two and 
one-half years this well has demon- 
strated the productivity of Dammam 
—once at a depth of 2152 ft., and now 
in the 4700-ft. zone. Other encourag- 
ing prospects are making their appear- 
ance as work proceeds in Saudi Arabia. 
The company’s concession covers an 
area somewhat larger than the entire 
state of California and has not yet been 
fully explored, but to the extent that 
it has, there seem excellent possibilities 
of finding other oil structures. 

Three wells have been drilled at 
Dammam Dome — Nos. 2, 4, and 7. 
The last was completed in March, 
1938, and the first two in October. 
Two more wells are being drilled at 
present and it is planned to have five 
strings of tools working by February. 
Dammam Dome is at least as large as 
the structure on Bahrein Island, 20 

*Written from an article on exploration in 


Saudi Arabia appearing in the Standard Oil 
Bulletin. 
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Construction activity at Ras Tanura, 
the new shipping terminal 
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miles from the mainland, where de- 
velopment work began in 1933. About 
100 miles northwest of Dammam, at 
Abu Hadriya another well has just been 
begun. 

Side by side with the successes of 
Saudi Arabia are its challenges, and 
high among these is the absence of 
most of the living, traveling, and re- 





creational facilities that are taken for 
granted by readers back home. Wher 
ever new work is to be done the com 
pany must first plan hotels, restaurants, 
private transportation, work transpor 
tation, food supply, water supply, 
power supply, and private homes. That) 
is how the growing settlement of Dam-) 
mam came to see the light of day in 
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Left—Cross ‘section view of, 
O-C-T type C-7X Slip Sus- 
pension Casing Head with 
type T-16 Tubing Head 
flanged above. Hanger en- 
closes 3-segment slips, each 
of which is provided with 
an eye bolt that extends up 
through top of hanger. Eye 
bolts, which facilitate low- 
ering hanger assembly to 
seat through preventer, are 
removed and the holes weld- 
ed up when casing is sus- 
pended 

Right—Typical O-C-T Tree 

in the Shuler, Arkansas, 
field. 








fn the Shuler, Arkansas, field you'll see more than a sprinkling of O-C-T 
Virisimas trees. One of the largest operators in the Mid-Continent buys them 
by the truckload, using the popular O-C-T type C-7X Slip Suspension Casing 
Head and type T-16 Tubing Head. 
; Using this equipment, the standard completion method is, briefly, as follows: 
Hole is drilled for the oil string which is set and cemented through oversize 
langed blowout preventer equipment installed above the C-7X Casing Head 
body. The hanger, which encloses 3-segment slips, is lowered through the 
sowout preventer equipment to its seat in the casing head body to suspend 
- casing at any desired point. After removing the blowout preventer equip- 
a joint of casing is cut off slightly above the hanger and welded 
=a va with the type T-16 Tubing Head replacing the oversize flanged 
rt rs oo equipment, and with blowout preventer equipment installed 
lock che ing head, the well is drilled in and tubing is run and landed. 
a — are made up to hold the tubing hanger in the head, blowout 
- €quipment is replaced by the top half of the Christmas tree, and 
he well is washed in. 
— particulars on the complete line of O-C-T assembled and tested Christmas 
» “asing Heads and Tubing Heads will be gladly furnished on request. 


Val 
R. WITTICH, JR. Export Representative, 30 Rockefeller Plaza, New York, N. Y. 






oY ona TOo, CG re) 
O-CT 


HOUSTON. TEXAS.U.S.A 


CABLE ADDMESS OC 4 NTO“ 














Foca 








A geophysical crew 
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Saudi Arabia. It is both brain-child 
and accomplishment of the California 
Arabian Standard Oil Company. 

First, it is functional—planned ex- 
actly to fit its job and its part of the 
world. Second, it keeps its people cool, 
comfortable, and rested between inter- 
vals of work and recreation on the 
desert. 


Saudi Arabia is extremely hot and 
windy. In springtime the temperature 
will remain above 100° for days, and 
in summer it often reaches 115°. The 
wind can be equally persistent, fre- 
quently filling the air with sand far 
over the Persian Gulf. Climate wrote 
the specifications for the spacious, mod- 
ern cottages now being built at Dam- 
mam for married employees. These 
homes are cool and low-slung, fitting 
so snugly on the desert, in fact, that 
they may be called streamlined. In con- 
struction they are a combination of 
frame and native masonry. The native 
parts are limestone, used as wall ma- 
terial or filler, and gutch (gypsum), 
used in plastering. Everything else in 
a cottage must be shipped from the 
United States, including lumber, and 
everything is at present unloaded at 
Bahrein and transported by native 
dhows to Saudi Arabia. The company 
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Camels still do most of the heavy 
hauling, but a large, low-pressure tire 
has been developed to permit com- 
pany autos to go anywhere 

in the desert 


is building a terminal at Ras Tanura, 
which, when finished, can be used as 
the port of entry for all shipments. 

All the new houses are air-condi- 
tioned. The method used is the stan- 
dard central community unit. In each 
house the air is circulated past coils 
through which cold water is circulated. 

There are about 180 men from the 
United States in Saudi Arabia, a few 
of whom are accompanied by their 
families. In addition, the company em- 
ploys 2500 local workers. To make 
complete provision for all the com- 
munity activities of the group a club 
building, hospital, large commissary, 
and large central dining room for men 
are now being designed in San Fran- 
cisco and will shortly begin to take 
their places in the life of Dammam. 

The company has of course been 
obliged to build its own power plant. 
It provides light for the main camp at 
Dammam and whatever additional 
power is needed there. At Ras Tanura, 
the new terminal site, all requirements 
can at present be supplied by a small, 
portable power plant. 

Oil is a prize to be sought more in- 
tently, more scientifically, as the wheels 
of the world turn faster. This idea 
stimulates the thoughts of the entire 
colony of pioneers at Dammam, and 
the drilling lessons learned each day on 
this big dome are discussed each eve- 
ning around dozens of dinner tables. 
So far, the major conclusion must be 
that commercial production on the 
Arabian mainland begins at the 4700- 
ft. level, in what is known as the Arab 
Zone. The company began its first test 
drilling in 1935, with ten wells. From 
the meager output of these it was con- 
cluded that deeper drilling would pro- 


duce more oil. Within two Years tha 
conclusion was amply borne out 
now, as the wells are broy — 


ht j 
flow of each is restricted to 2000 tans 
a 


va to conform to good oil field prac. 

In one important respect, the wells 
on Dammam Dome are fortunately le. 
cated. They are less than 50 miles f, 
the Bahrein refinery, which bens 
erating in 1936, and 5000 bbl. of nd 
a day is now being transported by a 
6-in. pipe line to Al Khobar and thence 
to Bahrein by barge. 

It is 43 miles from Dammam to Ry 
Tanura, and construction of a 10.ig 
pipe line to connect the wells with the 
new company port is being hurried 
Owing to the absence of deep-water 
docking facilities at Ras Tanura, the | 
company is also building a 12-in, syb. 
marine line for use in loading the tank. | 
ers, which anchor some distance from 
shore. All undersea pipe line is coated 
with Somastic pipe coating to prevent 
corrosion, and about 15 miles of the 
10-in. line that crosses the desert to the 
terminal will also be coated. 

As may be surmised, there is now a 
good deal of passenger and freight traf- 
fic between Al Khobar and Bahrein, 
requiring sailings every day. To pro- 
vide convenient and more comfortable 
gulf transportation for its men and 
their families, the company has just 
built two 53-ft., Diesel-powered boats 
to carry passengers, mail, and express 
between Al Khobar and the island. One 
is already at Saudi Arabia and the other 
is on its way there. Two slightly larger 
boats, one of which is now in service, 
will be used as tugs. 

At unloading time, the piers of Saudi 
Arabia are scenes of great activity. 
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MARTIN-DECKER PRODUCTS 


All Martin-Decker Instruments are distributed through Reed Roller Bit Company Ware- 


houses and Service Shops in every important oilfield in the Rocky Mountain, Mid-Continent and 
ulf Coast areas. 


And there’s nothing “halfway” about this service! At each field every one of Martin- 
Decker’s Products are instantly available, so that all your installation and maintenance needs 
m be filled quickly. That means from California and Louisiana... from Wyoming to Texas— 


herever you drill—there’s a trained and experienced Reed or Martin-Decker Service man 
near you, 


That's important to you, because the wise oil man today looks for Service as well as UI NTUP LEX 
Quality when he buys oilfield instrtuments—and Martin-Decker is the only manufacturer of Q 
equipment of this type who can guarantee you complete service at 21 different points on the covers every phase of drill- 


vilfeld map. That's why you are assured maximum performance at lower maintenance costs ie CpENS Ses pe 


d sensitivity, and 
wh ae accuracy an 
en you use Martin-Decker Products! continuously records ona 


Check up on your Martin-Decker Instrument requirements now. Get in touch with your 24-hour chart, weight, torque 
nearest Martin-Decker Representative or Reed Service man for any installation or repair service ae pocenuse for Sutuse 
you need, or for immediate delivery on any of Martin-Decker’s Instruments. ; 


Martin-Decker Products are also available through leading supply houses, and through Write for Details! 


he Main Office and Plant at Long Beach, California, or Martin-Decker's Bakers- 
ield, California, Branch. 








DECKER 


LONG BEACH, CALIFORNIA 


TOA QUIN VALLEY: A. F. McQUISTON, BAKERSFIEL 
INTINENT DISTRIBUTOR: REED ROLLER BIT COMPANY, HOUSTON 
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Traveling cranes, some on caterpillars, 
and rigid stationary cranes do the type 
of work formerly done at a much more 
leisurely pace by camels and donkeys. 
The animation is heightened every- 
where by the movement of the Arabs, 
dressed in their flowing aba, or native 
outer garment. 

The community of interest among 
the men in Saudi Arabia can be carried 
from Dammam across hundreds of 
miles of desert, to the farthest explor- 
ing party, by means of voice transmis- 
sion. Portable radio sets made in the 
United States were provided for this 
purpose, and enable geological and geo- 
physical field parties to communicate 
at all times with the main camp and 
with one another. These compact little 
sets are also carried by the two new 
passenger launches, the Caljubail and 
the Calquatif, for greater safety on 
gulf crossings during squally weather. 

The modern efficiency of this form 
of communication is rivaled by the 
geophysical men in their use of the 
seismograph. Within comparatively re- 
cent years, this sensitive instrument has 
been given a new job. By the aid of 
light blasting in miniature “wells,” 
and by recording the reflected sound 
waves, it is made to locate the geo- 
logical strata of the earth. 

Nor is the work of the company’s 
field men confined to blasting and 
charting the surface of Saudi Arabia. 
The Arabs, who had been content for 
centuries to draw water from the 
rarely found desert wells by camel and 
donkey power, are now observing that 
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Power house that supplies all elec- 
tricity for Dammam and Ras Tanura 
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applied science can make the water rise 
by itself. There are numerous ar- 
tesian wells, which the company has 
been glad to “bring in” for the people 
of King Ibn Sa’ud. ° 

Finally, no record of American com- 
munity-building abroad would be com- 
plete if it overlooked the facilities for 
recreation. A tennis court, lighted for 
night play, has been built at Dammam 
and two or three holes of a golf course 
have been completed. There is a club 
house, containing a large room for 
card-playing and reading. On the coast 
there is swimming and fishing. The 
Arabians use fish-traps in the gulf to 
catch prawns, which grow extremely 
large, and there is a variety of other 
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Large tanks have been constructed 
for oil storage at Dammam and 
Ras Tanura 
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edible fish. In the desert, the gazelle 
hunting is good and the falconry even 
more fascinating, for it is a sport of 
kings and thousands of years of skill 
and tradition lie behind it. 

Falcons are trained to their hunting 
art so gradually, so carefully, that a 
virtual profession has grown around 
the sport in Saudi Arabia. Stables are 
kept for the birds and they have their 
attendants, or servants, very much as 
blooded horses have in the United 
States. Forbidding of expression though 
these birds are, the days and years of 
their training and care make them 
fiercely devoted to their owners. The 
patience with which falconry has been 
developed and elaborated in Arabia, 
since ancient times, gives a dependable 
insight into the changelessness of the 
Arabian people, not only in their sports 
but in their national way of life. 

This chosen way and the Moslem 
creed are one and inseparable. Students 
of Arabian history and present-day 
culture have said of King Ibn Sa’ud 
that his strength with the people of his 
kingdom lies in an unswerving devo- 
tion to the teachings of Mohammed. 
His prudent, democratic rule has given 
Saudi Arabia the greatest unity it has 
had in centuries—a singleness of aim 
in which all tribes can participate. In 
the present oil development, Saudi Ara- 
bia gives promise of having found a 
new economic anchor, which can only 
add to its future security as a nation. 
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Judge James C. Wilson, Judge of the United States District Court for the North- 





ern District of Texas, at Ft. Worth, filed his opinion in the case of the Hughes 
Tool Company vs. United Machine Company, et al, holding the patents in suit 
in that case owned by Hughes Tool Company were valid and infringed by the 
defendants, the United Machine Company. The following excerpts are taken 


from that opinion: 


“Defendants are exclusively in the business of repairing, as they call it, plain- 
tiff’s bits. They contend that even though the claims relied upon are held to 
cover the accused devices, their acts here complained of do not constitute in- 
fringement of the patents in suit, under the rule of permissible repair. 

“It is plain both in principle and in view of the pertinent decided cases that 
this rebuilding or any building-up of the worn teeth of the cutters is not a mere 
‘sharpening’ of the cutters as defendants contend, but is a reconstruction that in- 
fringes the claim relied on of the Scott & Wellensiek patent No. 1,647,753 
and the Fletcher patent, No. 1,856,627 respectively. When the cones are 
mounted to ‘interfit,’ it is an infringement of the Scott patent, No. 1,480,014, 
as well. The use by the defendants of metallic material of the used bits to make 
these devices is no less an infringement than would be the use of new metal there- 
for. 

“The same observations are applicable to the bearing patents in suit in re- 
spect to the building up of the used device with new metal in the worn ball race- 
ways or roller raceways or similar parts. 

“The defendants contend that since they in instances worked on Hughes 
Tool Company bits at the request of drillers possessing them, they should not be 
held for infringement. This is unsound. I have pointed out that what defend- 
ants did was to reconstruct and without right. The drillers had no such right 
and would not have possessed it had title to the bits been in them. Of course a pat- 
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ented device may be repaired without infringement, if what is done is repairing 





in the sense of that word as applied to patented articles. The truth is what the 


defendants do is not repairing in any sense. It is rebuilding. 

“As further bearing upon this issue, the plaintiff adduced testimony to show 
that defendants have no right to rework the Hughes bits because they are the 
property of the plaintiff. That evidence shows that title to the bits remains in plain- 
tiff at all times. 

“The defendants could, therefore, acquire no right to either repair or re- 
construct from the driller as the driller had no such right to exercise or to transfer. 
Indeed, the driller is obligated to turn the plaintiff’s bits back to the plaintiff and 
to no other. 

“Tt follows that the defendants’ conduct is without right on this ground 
alone, though as has been pointed out, infringement by the defendants has been 


clearly shown by the consideration hereinbefore set forth.” 


Qor 30 years HUGHES TOOL COMPANY has 
accepted as its obligation—the making available to 


the Drilling Industry of a safe, fast, economical 
Rotary Rock Bit. 


Drilling requirements have been anticipated; lower 
footage costs assured—year by year; a new and 
better Hughes Rock Bit always ‘in the making.’’ 


This continuous program of laboratory and field 
experiments, involving enormous expenditures, can 
be continued only so long as the results of research 
and invention are available for further experiment 
and development. 


HUGHES TOOL COMPANY 
HOUSTON, TEXAS 
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ODERN methods of fighting 

wild wells were demonstrated 

when the E. A. Schmitt No. 1 Flores, 
on the north edge of the Samfordyce 
field, Texas, blew out and ran wild 


iil 





Fig. | 





By BRAD SMITH 


from a depth of 3000 ft. while drilling 
tools were out of the hole and the crew 
was preparing to make a production 
test. Casing had been cemented and the 
bottom-hole pressure was about 2000 
pounds. 

The well was audible for more than 


te 


Fig. 2 


et PPB BLP LPP PPL 


Fig. 3 
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Wild Well Quickly Subdued 


two miles after it blew out. It was 
producing virtually no water, a lar e 
volume of gas, and a dangerous tn. 
of sand and small gravel. (Fig. 1), ft 
had been blowing for several dun 
when H. L. Patton, the wild-well 
fighter from Houston, Texas, was 
called. 

By the time the crew arrived, sand 
and gravel had partly wrecked the 
“crow’s nest” and the entire derrick 
and rig were threatened with destruc- 
tion. (Fig. 2). 

A truck was backed to the derrick 
floor and a 10-ton manifold dropped 
into the open casing, all valves being 
open. (Fig. 3). 

The tapered manifold was forced 
into the casinghead and heavy cables 
and turn-buckles were used to effect a 
gas-tight seal. (Fig. 4). Just above 
the derrick floor was the main control 
valve on the manifold. When the mani- 
fold was safely tied into the casing- 
head, this valve was closed and the 
well was once more under control. 
Mud pumped into the well through 
connections on the manifold com- 


pleted the job. 
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Fig. 4 
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F. E. REHM has been promoted by 
the Shell Oil Company from produc- 
tion manager to manager of the labor 
relations department and his headquar- 
ters have been transferred from Los 
Angeles to San Francisco, California. 

— own 

R. H. MCLEMORE, production en- 
gineer at Beeville, Texas, for the Sun 
Oil Company, recently was transferred 
to the production department in the 
Dallas office. 


—— 

EDWIN THORNTON, chief 
chemist, National Oil Refineries, Ltd., 
has been elected chairman of the South 
Wales branch of the Institute of 
Chemistry. 


—>— 

W. A. TIPTON, manager of pack- 
ing sales, Mechanical Goods Division, 
United States Rubber Products, Inc., 
New York City, is making a tour of 
Mid-Continent and Gulf Coast oil 
fields and visiting the company’s 
branches in the area. 

— 

PATRICK ASHLEY COOPER 
has been appointed a director and 
chairman of the Trinidad Leaseholds, 
Ltd., London, England, and R. BEAU- 
MONT, managing director, has been 
made deputy-chairman. 

— 

LLOYD L. JORDAN has been em- 
ployed as senior gas engineer by the 
Arkansas Board of Conservation, it is 
announced by O. C. BAILEY, chair- 
man of the Board. Jordan is a gradu- 
ate of Ouachita 
College, Arka- 
delphia, Ar- 
kansas, and af- 
ter graduation 
joined the Sin- 
clair-Prairie ‘ 
Oil Company. 
In 1934 he be- 
came gas engi- 
neer with the 
Lion Oil Re- 
fining Com- 
pany and re- 
mained with 
that company until he accepted a post 
with the Arkansas Board of Conserva- 
tion. This increases the Board’s engi- 
neering personnel to six men. 





LLOYD L. JORDAN 
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PROF. J. S. S. BRAME, London, 
England, has resigned as chairman of 
the Chemical Standardization Commit- 
tee of the Council of the Institute of 


Petroleum. 
— 


W. D. RICHARDSON, Fort 
Worth, Texas, vice-president and a 
director of the Cosden Petroleum Cor- 
poration, has resigned and will oper- 
ate independently in the future, it is 


announced. 
— 


FRED S. WRIGHT, JR., gradu- 

ate of the University of California, 

has been added to the engineering staff 

of Magnolia Petroleum Company, and 

assigned to the Chase, Kansas, district. 

His headquarters are at Ellinwood. 
— oe 

MERLE KAHL, tool pusher for the 
International Petroleum Company in 
Peru, will return home shortly after a 
visit to Los Angeles, California. 

cima ietcinin 

W. R. ABBOTT, president of the 
Aetna Refining Company, Louisville, 
Kentucky, has been elected president 
of the Birk City Oil Company, suc- 
cessor of the Hoosier Drilling Com- 
pany. 

— 

DAN S. KEENAN, vice-president 
of the Carnegie Natural Gas Company 
and the Apollo Gas Company, has been 
made president of both firms to suc- 
ceed the late S$. W. MEALS. 

—— 

BOUWE DYKSTRA, chief exploi- 
tation engineer of the Shell Petroleum 
Corporation, Tulsa, Oklahoma, has 
been transferred to the Shell Develop- 
ment Company staff in California. 

— 

H. W. MANLEY, on March 1, will 
succeed A. J. SCHLOSSER as super- 
intendent of the gas and natural gaso- 
line department of the Barnsdall Oil 
Company, Tulsa, Oklahoma, who re- 
tires on that date after 34 years serv- 
ice with the company. Manley has been 
division engineer and assistant to 
Schlosser. 

—— 

C. M. HALL, superintendent for 
George F. Getty, Inc., in the Santa Fe 
Springs area, has been transferred to 
Bakersfield, California. 


FRED J. SPURLOCK has been ap- 
pointed sales manager of the Mid-Con- 
tinent Supply Company. Spurlock is 
well known in the petroleum industry, 
having had a 
_ wide and varied 
- experience in the 
| oil-well supply 
| business. He has 
| been connected 
* with the Mid- 
| Continent Sup- 
ply Company 
for many years 
in various capa- 
cities, his most 
recent assign- 

FRED J. SPURLOCK ™ot being in 

charge of the 

company’s pumping equipment divi- 

sion. Spurlock has moved to Fort 

Worth, Texas, and he will have his 

headquarters in the company’s general 

offices in the Mid-Continent Building. 
—— 

R. E. GREENWOOD has been ap- 
pointed district sales manager of the 
Chicago territory of the American 
Chain Divison, American Chain and 
Cable Company, Inc., having his head- 
quarters at 400 West Madison Street, 
Chicago, Illinois. He succeeds G. B. 
KUTZ who has been transferred to 
York, Pennsylvania, as assistant to the 
general manager of sales. R. C. 
BRENIZER has been appointed 
Philadelphia district sales manager of 
the American Chain Division, his head- 
quarters being at Second and Diamond 
Streets, Philadelphia, Pennsylvania, 
succeeding Greenwood. 

—— 

WILLIAM H. FOGARTY, who 
has spent 27 of his 30 years with 
Johns-Manville in the company’s Chi- 
cago office, has been transferred from 
the Chicago district managership of 
the power products department to as- 
sistant to the vice-president of the 
J-M Sales Corporation. In his new po- 
sition, Fogarty will continue to make 
his headquarters in Chicago. He will 
be succeeded as district manager by 
CORYDON H. HALL, who for the 
last three years has been assistant sales 
manager in J-M’s New York power 
products district. 
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CHARLES F. STEVENSON, gen- 
eral manager of operations in Pennsyl- 
vania and New York for the South 
Penn Oil Company, has been made 
vice-president of the company. 
FRANK SCHELL, superintendent of 
drilling operations in the Bradford 
area, is the new general manager, and 
J. L. O’NEIL, superintendent in the 
Oil City district, succeeds Schell. 
O’Neil’s vacated post will be occupied 
by CLARENCE GRAHAM, assistant 
superintendent of tools in the Bradford 
field. 

<> 

ARTHUR J. WILLIAMSON has 
been added to the technical staff of 
Summerill Tubing Company, Bridge- 
port, Pennsylvania, as metallurgical en- 
gineer in charge of research and de- 
velopment. During the last four years 
he has been research metallurgist for 
John A. Roebling’s Sons Company, 
Trenton, New Jersey. 

— 

V. E. COTTINGHAM is head of 
the North Basin Engineering Commit- 
tee organized by operators in Gaines, 
Yoakum, Cochran, and Slaughter 
counties, Texas. 

—<> 

J. A. BURNETT, president, Flat- 
head Refining Company, has moved 
his headquarters from Kalispell, Mon- 
tana, to Spokane, Washington. 

pence 

WILLIAM P. BRADBURY, 53, 
vice-president and general sales man- 
ager of the Consolidated Ashcroft 
Hancock Division of Manning, Max- 
well and Moore, Inc., Bridgeport, Con- 
necticut, died recently of pneumonia 
after a six-day illness. Bradbury joined 
Manning, Maxwell and Moore, in 1902 
as an office boy. In 1923 he was made 
general sales manager and in 1930 vice- 
president in charge of sales, the posi- 
tion he held until his death. 

aie 

R. L. AKIN, superintendent for the 
British American Oil Producing Com- 
pany, is now making his headquarters 
in Dallas, Texas. He formerly was in 
Tulsa, Oklahoma. 

<> 

P. D. GROMMAN, JR., petroleum 
engineer, The Texas Company, is now 
located in Fort Worth district office 
of the company. He formerly was at 
Wink, Texas. 

J <> 

A. E. CHESTER, engineer, Socony- 
Vacuum Oil Company, is now making 
his headquarters at Salem, Illinois. He 
formerly was at Mount Pleasant, 
Michigan. 

ation 

L. H. RUSSELL, drilling superin- 
tendent for the Turkish Government, 
is visiting the oil fields of Texas. 
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W. A. HUBER has been appointed 
manager of sales of the Gilmore Wire 
Rope Division of the Jones and Laugh- 





W. A. HUBER 


lin Steel Corporation, Pittsburgh, 
Pennsylvania. Huber has been with J. 
& L. since 1936 and prior to that was 
in public accounting and sales work 
for a number of years. 

—"s 

RALPH J. SCHILTHUIS, engi- 
neer in the management and statistical 
research department of the Humble 
Oil and Refining Company, Houston, 
Texas, has been awarded an Alfred 
Noble prize for his paper, “Connate 
Water in Oil and Gas Sands,” presented 
before the American Institute of Min- 
ing and Metallurgical Engineers. The 
prize carries with it a cash award of 
$500, a suitable certificate, and travel- 
ing expenses to attend the annual meet- 
ing of the American Institute of Min- 
ing and Metallurgical Engineers in 
New York, February 15. 

The award is given for a technical 
paper prepared by an author not more 
than 30 years of age. 

a a 

LLOYD G. ENSIGN, export rep- 
resentative for Hercules Tool Com- 
pany, recently spent the day in Tulsa, 
Oklahoma, in conference with execu- 
tives of the company. In addition to 
analyzing export sales possibilities of 
several new Hercules oil well special- 
ties, Ensign visited the company’s plant 
before returning to his office in New 
York City. 

—_-_ <> — 

KUHN CALVERT, field superin- 
tendent for the Burmah Oil Company, 
is now in Los Angeles, California, on a 
visit. During the absence of T. J. F. 
ARMSTRONG, who recently re- 
turned to Burma from a trip to the 
United States, Calvert took Arm- 
strong’s place in the conduct of opera- 
tions in Burma. + 


O. L. CORDELL has been - 
president of the Barnsdal] Pm, 
Company to succeed E, B, REESER 
who resigned but continues 4s oa 
dent of the Barnsdall Oil Conpeces si- 
producing and pipe line division of te 
Barnsdall interests, as well as . dine 
tor of the refining and marketing -: 
vision. 

- > 

MAURICE WEBB, engineer of the 
Warren Petroleum Company, has been 
transferred from Harjo, Oklahoma, to 


Monument, New Mexico. 
ee eee 


BARNEY BARNARD of the 
Goodall Rubber Company of Texas 
Houston, Texas, has returned from 4 
trip to the Goodall factory at Tren. 
ton, New Jersey. 


A> 


ies 
W. B. EMERY, geologist for the 
Ohio Oil Company, having his head. 
quarters at Casper, Wyoming, has been 
transferred to Findlay, Ohio. 
F. G. BOK, engincer, has been trans. 
ferred by the Shell Oil Company from 


Los Angeles to Bakersfield, California, 
. dina 


O. E. DEMPSEY, of Kelley-Demp- 
sey and Company, Tulsa, Oklthoma, 
pipe-line contractors, left for Vene- 
zuela early in February to be gone two 
weeks. 

—> 

J. A. SMITS is now in California 
from The Hague studying new equip- 
ment and methods used in the state, 
He will be in the United States for 
sometime and will visit other parts of 
the country before he returns. 


oe 


PIET SCHOUTE, exploration en- 
gineer for B.P.M. in the Netherland 
East Indies, is now in Los Angeles, Cal- 
ifornia. During his stay in the United 
States he is studying equipment and 
methods of operation. 

—> 

J. ANGYOL, engineer for the 
Europen Gas and Electric Company 
of Hungary is expected to reach Los 
Angeles, California, in March. F. DIN- 
DA, engineer for the same company, is 
now in Texas. 


BILL GROGAN, tool pusher for 
Standard Oil Company of Venezuela, 
has just returned to Eastern Venezuela 
after a visit to Los Angeles, California. 

actetiipaces 

J. W. KILLINGSWORTH will 
leave Los Angeles, California sometime 
in February to serve as driller for the 
iraq Petroleum Company in Iraq. 

C. H. FENWELL, driller for 
Anglo-Ecuadorian Oilfields, Ltd., has 
been visiting in Los Angeles. 
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EWIS, former Eastern district manager, wire sales, | 
- tinited States Rubber Company, has been appointed as- 
nang nager, Wire Sales Department, having headquar- 
rage ’s main office, 1790 Broadway, New 


M. P. L 


sistant | 
ters at the company 
ia 


York City. 


spartment, ‘ é ‘ 
Dep - of that department. Previously, he was in the engi- 


of the Rome Wire Company and the General 
ding Lewis as manager of wire sales 


gineer OF C2 
neering division | 
Cable Corporation. Succee 


Eastern district will be H. J. MacDONALD. 


mene to the post formerly held by Macdonald is C. W. 
SHORT. - 


J. L. MAUTHE, superintendent of the Youngstown Sheet 
d Tube Company’s plants at Campbell and Brier Hill, 
an 4 ; 
Pennsylvania and at Hubbard, Ohio, has been appointed to 
se ‘. * _ J 
the board of trustees of Pennsylvania State College. He will 


occupy the place made vacant by the death of HUGH M. 
CLARKE of Lancaster. 


ERNEST K. PARKS, head of production engineering in 


the southern district for the Standard Oil Company of Cali- 





H. H. WEBER, assistant manager, Wire Sales | 
since 1934, has been appointed commercial en- 





fornia, has resigned after 14 years with that company. He 
will continue to be identified with the oil industry but has 
not made known definitely his plans. 


> 


JAMES M. McPHEE has been appointed California di- 
vision manager for the Lane-Wells Company. 


H. L. J. HUNTER, drilling superintendent, Anglo-Iran- 
ian Oil Company, Londen, England, has been a recent visi- 
tor on the Gulf Coast, studying drilling and well-comple- 
tion technique. 

<> 

A. C. H. COOKE, Houston, Texas, has been transferred 
to Oklahoma City, Oklahoma, as division engineer of the 
Lane-Wells Company. F. O. BOHN is the new division en- 
gineer of the Gulf Coast Division. 

<> 


LIONEL W. WIEDEY, geologist for the International 
Petroleum Company, Negritos, Peru, was a visitor on the 
Pacific Coast recently. 


> 
L. M. JOHNSTON, engineer, Cheyenne, Wyoming, has 


been hired to supervise construction of the Consumers Co- 
operative Association’s 3000-bbl. refinery in northwest 
Kansas. 


<> 


vw 


R. R. COWAN, Midland, Texas, has been appointed resi- 
dent manager at Hobbs, New Mexico, by the Arrow Sup- 
ply Company, Inc., Fort Worth, Texas. Cowan has been 
West Texas and New Mexico manager for Emsco Derrick 
and Equipment Company for the last four years. Prior to 
joining Emsco he was connected with the National Sup- 
ply Company for 12 years as store manager at Oklahoma 
City, Stroud, and various other points in Oklahoma. 


<> 


; —— 
W. A. BROWN, formerly of the Mene Grande Oil Com- 


pany, and who has becn on leave in the United States, has 
accepted a position as drilling superintendent with the Cara- 
cas Petroleum Corporation and will leave for Caracas, Vene- 
zuela, February 24. 


ALBERT W. BAXT ER, chemist on the Abadan staff of 


the Anglo-Iranian Oil Company, has been elected an associate | 


of the Institute of ¢ hemistry of Great Britain and Ireland. 
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YOU GET A TIGHTER JOINT 


AT LESS EXPENSE 





¢ Thrifty oil men everywhere are discovering that 
Armco Slip-Joint Casing is a real money-saver for con- 
ductor lines that are cemented in and never pulled. 

One big reason is that Armco Casing eliminates the 
unnecessary expense of threaded ends. This saves you 
$29 a joint on 1334-inch, 48-pound pipe—a total saving 
of $580 in 600 feet, which more than offsets the cost of 
field welding. Besides, the field-welded slip joint gives 
you a tight, leak-proof connection with plenty of strength 
to withstand the conditions met in surface strings. 

You'll also find Armco Casing easier to handle and set 
because it’s free of excess weight. No special slips or 
elevators are required and each length lines up ae- 
curately in the slip-joint collar without need for special 
clamps. For immediate delivery of Armco Casing in 
standard sizes, just call the nearest store of our dis- 
tributor, or address: The American Rolling Mill Co., 
Pipe Sales Division, Middletown, Ohio: 538 Mayo 
Bldg., Tulsa, Okla.: 3500 Maury St., Houston, Texas. 


ARMCO 


SURFACE CASING 


Distributed By 


NATIONAL TANK COMPANY 
Oklahoma, 





Tulsa, and Branches 
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‘ The Winnah! 


A flapper was permitted the use of 
her father’s car only on the promise 
that she would not drive over forty 
miles an hour. Forty was reached with 
such ridiculous ease—and fifty just a 
wee bit of throttle beyond—the first 
thing the girl knew a motorcycle ap- 
peared in the “cop detector.” She was 
in for a ticket, dad’s wrath, and no 
more use of the car. 

She obeyed her first impulse and 
tramped on the accelerator, hoping to 
lose the law in her dust. Sixty—sev- 
enty—eighty—and finally ninety! But 
the motorcycle stayed with her. 

Suddenly she spied a filling station 
about a mile down the road. She put 
everything she had into reaching it. 
And when almost abreast of it, she 
slammed on the brakes, screeched to a 
stop, and made a wild dash for the 
rest room, leaving the motor running 
and the car door open. 

Ten minutes later, while the irate 
cop stood by, notebook in hand, a bawl- 
ing out at the end of his tongue, she 
emerged demurely from the rest room, 
powdering her nose. Before the copper 
could get in a word, she flashed a 
golden smile on him, and with a great 
sigh of relief said, “Boy! that was a 
close one. I just made it!”—Typing 


Tips. 


yf 
After a hard day’s trip on a coast 
to coast bus, during which there were 
numerous stops, an old lady complained 
to the driver. 
“Say, young man, seems like we stop 
at every other telephone pole.” 
“Well, mam,” the driver replied, 
“This is a Greyhound Bus.” 
47 
Lecturer: Of course, you all know 
what the inside of a corpuscle is like. 
Chairman of meeting (interrupt- 
ing): Most of us do, but you better 
explain for the benefit of them as has 
never been inside one. 
yong 
A checkered career often ends in a 


striped suit. 
,o7 


Then there was the Scotchman who 
was born in this country to save trans- 


portation. 
yr? 


Seeing two women meet and kiss 
somehow always reminds us of prize- 
fighters shaking hands before their 
bout. 
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The Petroleum Engineer, 
P. O. Box 1589, 

Dallas, Texas. 
Gentlemen: 

Barney jests about pealing a couple 
of the town bells, but it is not a sub- 
ject for levity. I know, for when I 
tried it the belle tolled. 

For obvious reasons, 

Anonymous Subscriber. 
a a 


A certain old maid had a pet mama 
cat that she kept confined at home. 
This winter she took a southern cruise 
and wrote the following letter home: 
“I’m having more darn fun... met a 
swell guy on the boat and have been 
having dinner and cocktails with him 
every evening. It’s the swellest time 
I’ve ever had.” 

P. S.—“Let the cat out tonight.” 

yg 

Two Georgia darkeys were discussing 
the financial condition of the country. 
They didn’t agree. 

“You’s all wrong,” one vociferated. 
“Dey ain’t no money sho’tage. Ah 
asked mah bankah is he out o’ money 
and he tuk me in de vault an’ showed 
me piles an’ piles o’ money. And Ah 
says could he let me have a little. And 
he says he sho’ could. Has Ah any 
collat’rual? Ah hasn’t. Now, dat’s 
what’s the mattuh wid this country. 
Dey’s plenty o’ money, but we’s just 
runnin’ sho’t on collat’rual.” 

x 


A tiny girl asked her Scotch parents: 

“Mother, what are prayers?” 

“Messages to heaven, my dear,” re- 
plied the mother. 

“Then that is why father always 
says his prayers at night—to get the 
low rate.” 

a 


Discussing the type of milk that 
should be supplied to school children, 
the chairman of the town’s health com- 
mittee said: 

“What this town needs is a supply 
of clean, fresh milk, and we should 
take the bull by the horns and demand 
. 

yr? 
Fast Thinking 

Mrs. McTavish (looking out win- 
dow): Sandy, here comes company for 
supper. 

McTavish: Quick, everybody run 
out on the por¢h with a toothpick! 


a 


Political Independence 
Census Taker: How many 
family, madam? 
She, snap pily: Five—me, the olf 
man, kid, cow, and cat. 
“And the politics of your family?” 
“Mixed—I’m a Republican, the old 
man’s a Democrat, the kid’s Wet, the 
cow’s dry, and the cat’s a Mormon,” 
7 7 7 
A man’s looks are spoiled when he 
sneers, especially when he sneers at ; 
bigger man.—Our Sun. 


in your 





¥ . 7 


It seems that Mary was a smill 
wheat seed and was planted in West. 
ern Kansas. Mary thrived on the sun 
and moisture and grew into a bew- 
tiful stalk of wheat. She would dance 
all day in the wind and sleep very 
soundly at night. As Mary grew big. 
ger and finer, she started to dance all 
day with Oscar, an adjoining whet 


stalk. 


Mary and Oscar, after dancing all y 
day, became very well acquainted and , 
one night Mary put her head on 0s. 
car’s shoulder and went to sleep. The 
next morning when she awakened, it 
was pitch dark. In terror she looked 
around and found that she was ina 
loaf of bread and then cried, “My 
God, I’ve been Reaped!” 


A 7 y 

















State highway patrol: Have youa 
driver’s license? 

Motorist: Sure I have. Want to s¢ 
it? 

Obliging patrol: Naw, drive on. It’ 
when they don’t have it that I inst 
on seeing it. 

gor 

Pa: I think I’ll have to go dow 
stairs and send Nancy’s young m 
home. 

Ma: Now, Elmer, don’t be hastys 
Remember how we used to court. 

Pa: For gosh sakes; I hadn’t thought” 
of that. Out he goes. 

oe 
High Finance 

Judge: Did you break into the bank 
vault and steal this money? 

Prisoner at the bar: No, yout honot, 
I merely borrowed it to deposit 1 @ 
an affiliate which gave as its collater 
a subsidiary which hy pothecated its 
equity. 

Judge: Case dismissed. 
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Whether you buy new equipment powered with Cum- 


backing of a national service organization. 


The responsibility for servicing your Cummins Diesel 









is in the hands of a crew of factory-trained service men 


and your local Cummins representative — no matter 
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from whom you may have bought your equipment. 
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This means no divided responsibility — no question 


whom to call—should accident or emergency demand 
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AA instant attention. Cummins Engine Company, 1516 
+ 84%) 
iam 
mae ot Wilson Street, Columbus, Indiana. 
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| ao ony representative of such well-known oil- field equipment manufacturers as: 
tll& Prospecting Co. * Emsco * Ideco * Wilson ¢ All Steel * Portable * Bridgeport, or Franks 
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PIONEER IN MODERN DIESEL DEVELOPMENT 
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MACHINERY. 
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Portable Oil Treater 


NEW portable oil treater manu- 

factured and distributed by the 
Bridgeport Machine Company is de- 
signed to replace the conventional 
boiler-heater for treating oil contain- lation, and chemical treatment, aug- 
ing water emulsions, by combining and mented by vibration. 











The unit, which is a general-purpose 
machine designed for every-day use in 
coérdinating, in a handy and com- treating the contents of tanks before 
pact unit, the functions of heat, circu- the oil is run to the pipe line, as well 


Allis-Chalmers Model B Power Engine 
LLIS-CHALMERS Manu- | a 


facturing Company, 
Milwaukee, Wisconsin, an- 
nounces the Model B power 
engine, adaptable to the 
smaller type oil field power 
applications. The Model B has 
a 74 ft-lb. torque at 1100 
r.p.m. It is a 4-cylinder en- 
gine having a 3'4-in. bore 
and 3'/-in. stroke. The piston 
displacement is 116 cu. in. 
This engine has the same re- 
movable sleeves that have 
proved so successful on the 
larger sizes of Allis-Chalmers 
engines, the makers state, 


— 








which is a feature for an en- a 

gine of its size. Re-boring is 4 

eliminated. Lubrication is un- 

der pressure to all working parts. fan, hood, and side plates, and_ will 
Water is circulated by a high-velocity burn gasoline or natural gas. 

pump. Equipment includes a carbu- Fred E. Cooper, Tulsa, Oklahoma, is 
retor, an oil-wash air cleaner, a high- oil field distributor for the equipment, 
tension magneto, and a dry disc clutch. having branches at Longview, Texas, 
The engine is complete with radiator, and Los Angeles, California. 
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as for recovering accumulated wag 
oil from tank bottoms and disposd 
pits, is said to be successfully treat. 
ing petroleum emulsions of varioy 
types in many fields. A treatise oq 
“Petroleum Emulsion Treating” and 
complete description of the treater may 
be had by writing the Bridgeport Mj. 
chine Company, Wichita, Kansas, fo, 
Bulletin No. 200. 





New Recorder for Tempers. 


ture and Pressure 


- J. TAGLIABUE Manufacturing 

Company, Brooklyn, New York, 
announces a new “9” recorder for 
temperature and pressure, occupying 
half the space, but including every fea- 
ture of the larger 10- and 12-in. re. 
corders. 


With the announcement of this new 
“9,” Tag completes a line of recording 
instruments with 9-, 10-, and 12-in, 
charts. By compact arrangement in a 
small case, beautifully finished in black 
enamel and chromium, every feature 
found in the standard recorders is of- 
fered in these new instruments, it is 
asserted. These features include: 

Interchangeable tube system that 
can be replaced readily and need k 
checked at one temperature only. 

Pen arm bracket supported by bear- 
ing at both ends; no backlash; no lost 
motion. 

Positive micrometer pen adjustment. 

Safety link for range protection. 

Handy door-latch that catches when 
door is swung closed; fastens when the 
handle is pushed downward. 

Convenient chart holders, a turn of 
the knurled knob releases the gripping 
fingers and the chart slips over, noth- 
ing to remove or lose. 





Nine in. chart having 345-in. pea 
travel assures open graduations for easy 
reading. 

Visible-record stainless steel pen 
arm. 

Removable capillary fountain pet 
precision-built on the design of the 
draftsman’s pen. 

These are the operating conveniences 
and mechanical refinements found in 
all 9” recording instruments. 
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it hard and tough so that it will 
better stand up against the 
abrasion of sand and shale. It's 
the final finish to close toler- 
ances that permits the proper 
ie fit with the liners, reducing 

as ~~ friction and fluid slippage. It's 
= the standardization to exact 
lengths, diameters and fits 
that enables you to replace 
plungers, if needed, without 
pulling your tubing. 
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1 . Resting on fibre-covered racks, 
pen Axelson plungers are gaged 


and stamped to show exact j 
diameter. After exact gag- i 
pen. ing, no hand touches the sur- ; f, a 4 


of the face. They are transferred to 


the de-greasing and rust-pre- i F DEEP WELL PLUNGER PUMPS - SUCKER RODS 


venting departments with 





iences bronze hooks inserted in the : AXELSON MANUFACTURING COMPANY — P.O. Box 98, Vernon 
nd in ends, to prevent the slightest = : Station, Los Angeles « St. Louis » 50 Church Street, New York + Tulsa 
scratch or blemish on the 7 ; Mid-Continent and Eastern Distributor: Frick-Reid Supply Corporation 

Polished surface. Rocky Mountain Distributor: Great Northern Tool & Supply Company 

Foreign Representatives: “COSMOS” Soc. in Nume Colectiv, Bucharest, 

. 1939 P Roumania « Direct Factory Representative, Bucharest, Roumania + 


Industrial Agencies, Ltd., San Fernando, Trinidad, British West Indies 
Factory Representative, Maracaibo, Venezvela * Armco Inter- 
national Corp., Buenos Aires, Argentina 








Duo-Gravity Water Drainer 


ANLON-WATERS, Inc., Tulsa, 
Oklahoma, announces the Han- 
lon-Waters Type 91 Duo-Gravity 
Drainer for use in continuously drain- 
ing water condensate from vessels con- 
taining oils or distillates and for use on 
water knockout trays of gasoline plant 
stills, reflux accumulators, and for 
gasoline run tanks. The equipment is 














available either in semi-steel for 150- 
lb. working pressure or electric cast 
steel for 500-Ilb. working pressure. The 
valve plugs and renewable seats are of 
18-8 stainless steel, as are the float ball 
and fulcrum pins. 

The following features are claimed 
for the equipment by the manufac- 
turers: The complete absence of stuff- 
ing boxes reduces operating friction 
and maintenance to a minimum. Its 
friction free positive action insures 
tight closure when no water is being 
formed to prevent the loss of gasoline 
or oil. The float rod is counter-weighed 
so that the float will sink in the oil and 
float on the water and ride on the in- 
terface. The absence of outside levers, 
counterweights, and adjustments pre- 
vents tampering by unauthorized per- 
sons. All internal working parts are 
readily accessible by removing the head 
flange without disturbing the equaliz- 
ing piping connections. The valve plug 
and seat are easily renewed, or can be 
replaced with larger or smaller sizes as 
desired. Overall construction is rug- 
ged and fool-proof. Complete capacity 
and calculation charts are available. 


Hook-Ring for Woven Tapes 

FOLDING end hook of new pat- 

tern for woven tapes is offered 

by The Lufkin Rule Company, Sagi- 

naw, Michigan, and New York City. 

It is a feature of real value for it en- 

ables one man to take many measure- 
ments unassisted. 

This is a small, yet sturdy, steel 
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hook permanently affixed to tape ring, 
not detachable. It will hold tape at 
end of a board or pipe, corner of a 
building, and numerous other places, 
yet readily folds flat against the tape 
ring, out of the way, im no way hinder- 











k Open 
ened A 


Hook Closed 





ing the use of the tape without the 
hook, and then also it will not catch 
objects or prevent the tape line being 
fully wound into the case. Friction 
holds the hook in position when open 
and closed. Zero falls at the inside of 
the open hook. The two prongs of this 
hook-ring are widely spaced, and each 
has an anchor spur, hence it takes a 
firm, square hold. The sure grip, when 
the tape is under tension, also prevents 
losing hold by side sway, yet the tape 
releases itself when tension is released. 

Being permanently attached, this 
hook-ring is supplied only with tapes, 
not sold separately. It adds but 20 
cents per tape to list price. It is of- 
fered on “Metallic,” “Junior Metallic,” 
and “Sterling” tapes bought either 
with case or as refills, i.e., lines only. 
Hook-ring is optional. 


Vogt Union Bonnet-Type 
Meter Valves 
HE Henry Vogt Machine Com. 
pany, Louisville, Kentucky, an. 


nounces a line of drop-forged Steel 
union bonnet-type meter valves in 1. 
(475 





34g-, and -in. sizes. This valve has 
hexagon body ends, a ground joint be- 
tween body and bonnet, and a stem 
that can be easily reground or replaced, 
and the valve may be repacked under 
pressure. Recommended for 900-lb. 
working pressure at 750 deg. fahr., or 
1500-lb. non-shock cold working 
pressure, it may be had of all-carbon 
or all-stainless steel to suit. 


B. S. & B. Thief Valve 


LACK, Sivalls & Bry- »» 

son, Inc., Oklahoma © 
City, Oklahoma, announce 
their new “Long John” 
thief valve, so named be- 
cause it is sufficiently large 
to permit complete execu- 
tion of the gauger’s work 
without removing the thief 
from the tank. It thus pre- 
vents erroneous gravity : 
readings frequently caused © =~ 
by exposure of the thief to — 
the hot sun, and eliminates gf 
the use of cumbersome, im- “4&8 
provised catch-pans, and 
slopping of oil over tank 
decks and sides. 

The inside dimensions of the thief 
valve opening are 8 in. by 22 in. A 
tray is suspended inside the opening 
that will accommodate an 18-in. oil 
thief on end wholly inside the tank 
and thief hole while indicated gravity 
is being taken. 

The Neoprene pressure-sealing gas- 
ket in the thief valve lid is impervious 
to gas and oil. The lid is fitted with a 





51/-in. diameter stainless steel vacuum 
valve and stainless steel valve stem 
held in place with bakelite nuts and 
washers. The materials used in con- 
struction of the complete thief valve 


insure a corrosion-free long life, even 
against sourest gas and oil. The valve 
maintains a two-ounce pressure and 
half-ounce vacuum. 
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Pipe-Line Meter Introduced 
By Pittsburgh Equitable 
HE Rotocycle Meter, recently in- 
troduced by Pittsburgh Equitable 
Meter Company, 1s asserted by the 
manufacturer to be the first meter to 
be designed primarily for pipe-line 
service. 
Described as a new development in 
positive displacement measurement, the 


Rotocycle is said to measure accurately 
at all rates of flow, under varying pres- 





sure, specific gravity, and viscosity. It 
is stated that the meter is so designed 
that it will withstand the shocks and 
strains imposed by pipe-line pumping. 

Pressure loss in pipe lines is an im- 
portant factor that is receiving in- 
creasing attention. It is pointed out 
that use of the Rotocycle does not re- 
tard oil flow and there is no appreciable 
loss in pressure. 

The Rotocycle is said by the makers 
to be the first positive displacement 
meter to have an operating mechanism 
consisting entirely of rotating parts. 











drical housing having inlet and outlet 
ports so designed that the oil flows in 
an unrestricted path. 

The rotor or measuring element of 
the meter consists of a cylinder in 
which there are four half-moon shaped 
buckets equidistantly spaced on its 
outer surface and geared together on 
top of the rotor in a ratio of one to 
one. As the rotor turns, the position 
of these buckets with relation to the 
side walls of the measuring chamber 
varies, always, however, so that two 
buckets are in contact to form a closed 
compartment. The volume in this com 
partment is definite and these displace- 
ments are counted to record on the 
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register the volume passing through 
the meter. 

Manufacturers’ literature fully de- 
scribing the Pittsburgh Rotocycle 
Meter can be obtained by writing 
Pittsburgh Equitable Meter Company, 
Pittsburgh, Pennsylvania. Ask for Bul- 
letin OG-125. 





Improved Polished Rod 
Hanger 


HE Advanced Petroleum Equip- 
ment Corporation, Houston, 
Texas, is placing on the market a pol- 
ished rod hanger of new design, which, 
according to the manufacturers, is the 





solution to many production problems. 

In this hanger, the polished rod is 
firmly held by slips set in a bowl 
mounted on ball bearings. A rotating 
element keeps the rod turning con- 
tinually while the well is pumping, 
which permits an even distribution of 
rod wear. The slip bowl is also sup- 
ported on two rocker bearings that 
allow it to rock freely, compensating 
for any stressor strain resulting from 
the polished rod not traveling in a 
straight line. 

The accompanying illustration is a 
cross-sectional view of the rod hanger, 
showing the ball bearings, rocker bear- 
ings, slips, rotating element, polished 
rod, and other elements of construc- 
tion. 

Advantages claimed by the manu- 
facturer include: the rocking action 
reduces the bend on the polished rod, 
thereby reducing wear on the stuffing 
box; constant rotation of sucker rods 
assures uniformly distributed wear on 
working barrel, and consequently 
longer life; any danger of the sucker 
rods backing-off at the couplings is 
positively eliminated; rotation elimi- 
nates any continual wear in one posi- 
tion on rods or in tubing. 

This hanger is designed to operate 
eficiently in wells producing from 


maximum depths and has been tried 
and tested in the field by competent 
engineers, it is stated. Full details may 
be obtained by writing the manufac- 
turer. 





Blow-off Valve Designed to 
Provide Increased Safety 


HE Hunt Tool Company, Hous- 
ton, Texas, offers the new Red 
Top Blow-Off Valve, which is designed 
to provide increased safety and to 
eliminate hazards in blowing-off the 
boiler. This valve enables the fireman 





to watch the water glass while blow- 
ing-off the boiler, the manufacturer 
states, and furthermore, supplies an in- 
centive for keeping the water at the 
proper level — instead of working-off 
water, when at a high level, through 
the pump and engine. 

The valve is opened and closed by 
pressure from a 3-way pilot valve, di- 
rectly connected through piping or 
copper tubing so that opening the 
pilot valve introduces pressure to the 
head of the blow-off valve, forcing it 
open. To close the valve, the pilot 
valve is closed, cutting off the pressure 
leading to the blow-off valve, and at 
the same time releasing the pressure in 
the blow-off valve head by venting it 
to atmosphere. This allows the blow- 
off valve to close. 

The valve and seat are both reversi- 
ble and renewable and can be changed 
casily. The valve body is of stainless 
steel, heavy, and virtually unbreakable, 
the makers assert. 

For further information write the 
Hunt Tool Company. 
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Weight Indicator and Measure-Meter in One Unit 


HE “Two-In- 
oo Indica- 
tor, announced by 
Frank Mathey Ma- 
chine Works, Tul- 
sa, Oklahoma, is a 
departure in meas- 
uring devices and 
weight indicators, 
the makers state, as 
it combines both 
machines into a sin- 
gle unit. The ca- 
pacity of the ma- 
chine is 10 Ib. to 
300 Ib. and 10,000 
feet. The “Two-In- 
One” Indicator con- 
tains a special 
aluminum body, is 
equipped with heat- 
treated rollers 
mounted on ball 
bearings, has hard- 
ened U-guide blocks, 
and achieves flexibility by tension 
springs and eccentric knee-action con- 
struction. The unit is a compact ma- 
chine, only 17 in. long, 18 in. high, 
ind 11 in. wide, weighs but 40 Ib. and 
permits quick and easy portability. It 


Cementing Collar 


O facilitate two-stage cementing 
: es above the shoe, a float collar 
of new design has been developed by 
Baker Oil Tools, Inc., 
Huntington Park, Cal- 
ifornia. This device is 
the Baker Duplex Ce- 
ment Whirler Float 
Collar with Solid Bot- 
tom Baffle and the 
Metal “Petal” Basket. 
As it provides for 
placement of the ce- 
ment through tubing 
wr drill pipe, it is also 
particularly adapted 
to single-stage cement- 
ing jobs above the shoe 
if pressure is needed to 
break circulation or to 
place cement without 
putting a strain on the 
pipe. When a second 
stage is to be cemented 
above the collar, the 
new Baker Whirler 
Bridging Collar is 






placed in the string at 
the bottom of this up- 
per stage. 

As shown in the ac- 
companying_ illustra- 
tion, the Baker Duplex Cement Whirler 
Float Collar contains a ball-type back- 
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is installed on truck or automobile and 
permits simultaneous reading of depth 
and weight, as the unit is always in 
full view of the operator. The machine 
is sold without weight indicator if the 
operator wants only a measuring device. 


pressure valve embedded in a concrete 


plug to form a solid baffle in the pipe. 


below the valve. Leading from the 
valve chamber are ports, over the outer 
ends of which are baffle plates to direct 
fluid or cement slurry in a whirling 
motion as it is forced from the collar. 
The valve cage extends upward to the 
top of the concrete plug where it is 
equipped with left-hand, square threads 
into which the cementing string is 
screwed. 

Cement is pumped through tubing 
or drill pipe, on the bottom of which is 
a Baker Circulation Joint and Bottom 
Sub, the latter having left-hand, square 
threads corresponding to those in the 
Duplex Collar. This cementing string 
is run and screwed into the collar after 
the liner or casing has been landed in 
the well. Circulation is broken and the 
cement pumped down the tubing, be- 
ing directed through the whirler ports 
by the solid baffle below the ports. As 
soon as the cement is placed the ce- 
menting string is unscrewed and re- 
moved from the well, being flushed 
when disengaged to avoid any possibil- 
ity of sticking. 

For the second stage of cementing 
the Baker Whirler Bridging Collar is 
used. This consists of a whirler collar 
below which is a seat for a bridging 
ball. The seat is made of Bakelite and 
is embedded in a concrete plug through 





which is an opening large enough ¢ 
pass the cementing string used to z 
ment the lower stage. After the os 
menting string has been withdrawn 
upon completion of the lower Stage 
the bridging ball is dropped down th, 
pipe and forms a bridge in the Casin 
or liner, forcing the cement to Pass Me 
the whirler ports in the collar, Cement 
for this stage can be placed by the con- 
ventional plug method or by means of 
a cement retainer. 





National 4-in. Type “GSp” 
Swivel 


HE National Supply Company re. 
cently introduced an improved 
design of the well-known Ideal 4-ip, 
Type “GS” 
Swivel. This new 
swivel is desig- 
nated as the 4. 
in. Type “GSB” 
and is offered for 
drilling to mod- 
erate depth 
where a light- 
weight, low-cost 
swivel is desired, 
The main bear- 
ing of the swivel 
is the cone-roller 
type and oper- 
ates in an oil- 
bath. An im- 
§ proved feature is 
! the tapered roller 
bearing mounted 
above the main 
bearing, which 
takes both the 
radial load and 


the up-thrust. 


Elimination of 
packing prob- 
lems is assured 
by the use of au- 
tomatically ad- 
justed packing 
for the wash pipe stuffing box and the 
lower body stuffing box, the makers 
assert. The sleeve is packed-off at the 
bottom of the body by two oil seals. 
The wash pipe packing is Ideal V-Ring 
Type Packing that is said to provide a 
positive seal against leakage. 

The “GSB” Swivel has a 2'%-in. 
diameter weldless forged-steel bail that 
is attached to 33¢-in. diameter trun- 
nions that are formed integrally with 
the upper half of the two-piece body. 
The sleeve has a 2-in. diameter fluid 
passage, and a tapered thread at the 
lower end for the coupling. 

This swivel can be supplied with a 
bracket for mounting a rubber bumper 
against which the elevator links may 
rest, reducing wear on the links. 
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Gas Well Separator 


HE Peerless Manufacturing Com- 
pany Dallas, Texas, announces a 
’ 


new separator designed for high-pres- 





sure gas-distillate wells. Shells are 
ellip- 
-Zag Vane 


seamless steel tubing, and have 


soidal heads. The Peerless Zig 





stiffness and “spring”. 


Flat Link Chains have proven strength—are proof-tested to 7/; cata- 
log strength (3,600 to 40,000 Ibs.). Design improvements: jaws have 
increased bearing on bar and forged-in chain guides, large steel bolts, drop 


forged alloy steel shackle. 


CHAIN TONGS 


Jaws are drop forged from special steel, heat treated, hardened, tem- 
pered and tested. Handles forged from high carbon steel have both 
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Mist Extractor is used to complete the 
separation of entrained liquid. The 
liquid valve is internally mounted, has 
no packing glands or outside gadgets, 
and has a positive, weight-operated 
open-and-shut action. The intermit- 
tent action of the valve eliminates wire- 
drawing, and the valve and valve seat 
are stellited to eliminate wear. The 
valve mechanism is mounted on a 
10-in. blind flange and nozzle that 
make a convenient clean-out opening. 
The separator is made in Standard or 
Code construction, and is said by the 
manufacturer to be efficient and low 
priced for the service. 





Self-Lifting Oakite Steam 
Gun 

NEW steam gun developed to 
remove heavy accumulations of 
dirt, and oil from all indus- 
trial machinery and equipment, is an- 
nounced by Oakite Products, Inc., 14 
Thames Street, New York, New York. 
Although the new Oakite steam gun 
(patent applied for) incorporates the 
advantages of light weight and ease 


grease, 


of use, the basic improvement is said 
to be its self-lifting 
automatically lifts the cleaning solu- 
tion from floor level to a height ex- 
ceeding ten ft. without the we of 


feature. This gun 


Better PIPE TOOLS—The most complete 


line made and each an improved tool 


Solid Dies and Stocks 


* Receding Threaders 
Adjustable Dies and Stocks 


Hinged Pipe Vises 


Pipe Cutters 


Knife Blade Cutter Wheels Chain Tongs 


ARMSTRONG BROS. TOOL COMPANY 


331 North Francisco Avenue 


Eastern Warehouse and Sales: 


San Francisco 





a» 


"The Tool Holder People”’ 


199 Lafayette Street, New York 
London 


Pipe Wrenches 


Chicago, U. S. A. 


pumps, injectors, means of gravity 
feed, or other auxiliary apparatus. All 
that is needed to operate this gun, the 





makers say, is steam and solution hoses, 
steam supply, and an open-top drum 
or other easily obtained open solution 
container. 

The gun is manufactured in two 
sizes. The small unit, Model 384, is 

ft. in overall length and weighs 

53/4, pounds. Equipped with an air- 
cooled handle, it is designed for clean- 
ing automobile trucks, tractors, and 
similar types of equipment; and for 
cleaning machinery, equipment, floors, 
etc., in refineries. The larger unit, 
Model No. 385, which is 7% ft. in 
overall length and weighs 13%, lb., 
designed for use on the heaviest steam 
cleaning operations where a long gun 
is ss tan 


D operable 


PIPE TOOLS 











ARMSTRONG BROS. TOOL COMPANY 


331 N. FRANCISCO AVE. 
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Improved Simplex Emer- 
gency Jack 


EMPLETON, Kenly and Com- 

pany, Chicago, Illinois, manufac- 
turers of Simplex screw and ratchet 
jacks, have started production on an 
improved model of their No. 310 15- 
ton emergency jack, to be designated 
No. 310A. This new jack embodies ten 
improvements, several of which are 
said to be exclusive features. They 
include: 

One inch greater lift, a total of 14 
in.; 37 percent easier lifting; triple- 
toothed lifting and retaining pawls; 
greater overload capacity by actual 








hydraulic press test; jack base area in- 
creased 10 sq. in.; rack bar toe lift in- 
creased to more than 2 sq. in.; load 





may be raised or lowered full limit of 
the rack bar when working at an an- 











“We 

FEEL 
SAFER with 
FORDS” 





GENERAL POWER CONVERSIONS 
of FORD V-8 ENGINES 


.. are safeguarding men, equipment, and in- 


FORDS 
60 h.p. 


vestments throughout the oil fields, because 
they are an economical, sturdy source of de- 


pendable power. Engine and engine parts 


exchange plan, offered by every Ford dealer, 


85 h.p. 
95 h.p. 





assures a minimum of shut-down for repairs. 


General Power Conversions are available in 


single, dual, or triple drive units for drilling, 


pumping, or generating purposes. 


Write for Complete Catalog 


GENERAL POWER, Inc. 


Phone 64 | 


Quapaw, Oklahoma 
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gle; base locking hook can now be 
disengaged or engaged by the Operator’ 
foot; more convenient carrying ies 
dles, and greater rack bar gib slid 
bearing. 

The No. 310A is supplied With 
5-ft. steel chain, a forged-stee| 1. 
iliary shoe, and a 5-ft. heat-treated 
lever bar. 





G-E Magnet Wire 
LIMINATING the need for space- 


consuming protective coatings jn 
many instances, Formex wire, a ney 
magnet wire has been announced by 
General Electric Company, Schenec. 
tady, New York. The wire is insulated 
by a synthetic resin that is tougher 





and more flexible than the conventional 
enamel coatings, it is stated. The resin 
is of the polyvinyl acetal type, whereas 
ordinary enamel coatings are composed 
of drying-oil resins. As Formex wire 
requires less space for insulation and 
protection, it gives the designer new 
opportunities to reduce the size of 
many products, the makers assert. Fur- 
ther, electrical properties are as good 
as those of ordinary enameled wires, it 
is stated, and tests show that Formex 
wire is considerably higher in resistance 
to abrasion and to the common treat- 
ing solvents. 





Portable Test Laboratory 


ITH the introduction of a 
fleet of portable test labora- 
tories, built into streamlined automo- 





bile trailers, the Smith Meter Company, 
subsidiary of A. O. Smith Corporation, 
Milwaukee, Wisconsin, 1s providing 
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new service for users of petroleum 
The trailers are stationed at 
gints throughout the coun- 
er to give quick service at 
the point of installation to all kinds of 
meters, regardless of make, and to re- 
calibrate Smith Meters when necessary. 

Each trailer contains a large, accu- 
rately calibrated test tank of heavy- 
auge steel. A large-neck intake pro- 
vides for testing the accuracy of even 
the largest capacity meters. Hydraulic 
jacks level the trailer in two directions 
to insure accurate reading of the large 
test tank. A hose with nozzle attach- 
ment and a large-capacity, electrically 
driven pump are used to return the 
liquid to storage tank or tank truck 
compartment from which it is drawn 
in making the test. 


a 
meters. 
strategic P 
try in ord 





Thermo-Safety Device 


HERMO-SAFETY, manufac - 
tured by Bart Products Company, 
Bartlesville, Oklahoma, is a small de- 
vice that is attached 
to engine or ma- 
chine bearings, en- 
gine water jackets, 
compressor water 
jackets, chemical 
vats, water heaters, 
electric motors, 
ovens, roasters, and 
any other machin- 
ery in danger of 
overloading, to stop 
the engine or motor 
or warn of over- 
heating by operat- 
ing a signal system. 
The Thermo- 
Safety Device is screwed into a hole 
drilled and tapped into the bearing, 
water jacket, or machine part to be 
protected. The device contains two 
electrical contacts normally held apart 
far enough to prevent sparking of the 
electrical circuit in which it is used. 
An example of the use of the Ther- 
mo-Safety Device is the protection of 
engine bearings against over-heating. 
The device is installed in the bearing 
cap as near the journal working sur- 
face as possible. An insulated wire 
from the spark plug or magneto is at- 
tached to the terminal of the device. 
When the bearing becomes hot the 
device shorts the spark and stops the 
engine. If a Thermo-Safety Device is 
selected that has the proper tempera- 
ture rating the engine will stop before 
damage is done to the bearing. When 
the engine has been placed in condi- 
tion for service again a new device can 
be installed and the engine run in the 
usual manner. The device is vapor- 
and moisture-proof. 
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Improved Conveyor Belt 


MPROVED conveyor belt construc- 

tion, embodying a feature designed 

to withstand severe service conditions, 

has been announced by the Mechanical 

Goods Division of United States Rub- 
ber Company, New York City. 


The refinement, engineers explain, 
is accomplished by imbedding a special 
weave breaker-strip fabric in a heavy 
layer of soft white gum. This layer is 
inserted next to the belt carcass as an 
integral part of the belt cover, and 


provides a shock-absorbing cushion for 
the belt cover. 

Because of its ability to absorb the 
shock of heavy impact this new type 
of construction increases the effective- 
ness of the cover in resisting the goug- 
ing, snagging, and other severe wear 
encountered in heavy service, it is 
stated. In addition to the increased 
cover wear thus obtained, its designers 
point out, extra protection is provided 
for the belt carcass owing to the ability 
of this white breaker-insert to with- 
stand and cushion the blows of heavy 
material. 





Good News Travels Fast... 


...and rightly so, because the new COOK'S "TIN- 
IZED" Piston Rings, with their coating of soft, anti- 
friction metal over the entire wearing surface, 







FULLY PATENTED 


New York 
Cleveland 


Los Angeles 
Baltimore 


OOKS.GRAPHITICIRO 


FNON-SCUFF— QUICK-SEATING—ANTI-FRICTION METAL FACED 


make available for the first time, rings that are 
genuinely NON-SCUFF and DOUBLE-QUICK 
SEATING. 

To operators as well as to builders, COOK'S 
“TINIZED" GRAPHITIC IRON Piston Rings offer 
the ultimate in ring performance and economy. 
Specify them on your next order. Full details 
in BULLETIN 385-E. Write for a copy — today. 


¥ 





Cary 
Sealing Pressures to) Since 1888 


a 


C. LEE COOK MANUFACTURING co. 


INCORPORATED 
LOUISVILLE, KY. 
New Orleans 


San Francisco 


Chicago 
Tulsa 
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“Shield-Arc” Arc Welders 
With Self-Indicating Control 
LINE of “Shield-Arc” welders, 
said to provide greater conveni- 
ence and accuracy because of a new 
self-indicating dual continuous con- 
trol, is announced by The Lincoln 
Electric Company, Cleveland, Ohio. 
These welders have both job selec- 
tor and current control calibrated and 
equipped with dials that indicate the 
type of work and the number of am- 


peres for each setting. It is asserted 
that this development enables the weld- 
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ing operator to obtain highest quality 
welds and greatest possible welding 





speed because he can vary both the 
slope of the volt-am>ere curve and the 
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amount of welding curren 


ae t indepen. 
dently and positively to suit ur 


every job, 
Another feature of this welder con 


trol is that both voltage control (job 
selector) and current control are ps 
tinuous in operation. This design pro- 
vides literally thousands of possib| 
combinations of voltage and pat 
It is stated that this simplifies the 
setting of the control and accounts 
for an exceptionally wide welding 
range as to types of work, welding con. 
ditions, sizes of electrodes, and thick. 
nesses of material. 

Being continuous, the control can 
be advanced or retarded in increments 
is fine as desired. 

This new line of Lincoln welders is 
available in a-c. and d-c. motor-driven 
types, belted or coupled type, and in 
gasoline-engine- and Diesel-engine- 
driven types, in all standard ratings, 


Wright “Speedway” Electric 
Hoist 

HE Speedway, a light-weight, 

low-cost wire rope electric hoist, 

has been added to its present line by 

the Wright Manufacturing Division of 





the American Chain and Cable Com- 
pany, Inc., York, Pennsylvania. 

Hoisting capacities are 250 |b. to 
750 lb. and hoisting speeds are 15 fet. 
to 43 ft. per minute. The Wright 
Speedway Electric Hoist standard con- 
struction includes fully enclosed ball- 
bearing motor, anti-friction bearings, 
cut alloy-steel spur gears, multiple- 
disk solenoid brake, push-button con- 
trol, preformed hoisting cable, and 
many other quality features that make 
it suitable for production service, the 
makers assert. 

It is made in three types for lug sus- 
pension, hook suspension, or mounted 
on trolley. Details will be sent on re- 
quest. 
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eling Steel Buys Interest 
one In Atlas Supply 


With the purchase of a large stock 
‘aterest in the Atlas Supply Company, 
Muskogee, Oklahoma, by The Wheel- 
ing Steel Corporation, Wheeling, West 
Virginia, another major factor in the 
steel industry of the nation enters the 
oil well supply business on a basis that 
combines eastern manufacturing facil- 
‘ties in the production of steel prod- 
ucts with a complete supply service to 
the petroleum industry. . 

Both Wheeling officials and J. H. 
McDonald, president of the Atlas Sup- 
ply Company, announce that the 
Wheeling purchase involves no change 
in personnel, management, or policies 
of the Atlas Supply Company, except 
to strengthen the company’s facilities 
foc serving the oil industry. 

The Atlas organization gives Wheel- 
ing a large staff of field engineers, sales- 
men, and supply stores, and branch 
offices at strategic points throughout 
the Mid-Continent area. 

Atlas Supply Company has been 
serving the oil industry for 30 years, 
having been organized by McDonald 
in 1909, and he has been at the head 
of the company from its inception. 
J. R. Brooks, vice-president, has been 
associated with the company during all 
this time also. 

Wheeling Steel Corporation has long 
served the oil industry with tubular 
products. 





Sir Henri Deterding Passes 
Away 


Sir Henri Deterding, former head of 
the Royal Dutch-Shell group, passed 
away February 4 at St. Moritz, Swit- 
zerland, where he had gone for a vaca- 
tion. Death was the result of a heart 
attack, 

Deterding was an outstanding figure 
in world financial affairs because of his 
tole as guiding genius of the Royal 
Dutch Petroleum Company, of which 
he remained a director after retiring 
from the post of director-general. 

He was born in Amsterdam in 1866 
and at the age of 16 became the young- 
est employee of the Twentsche Bank, 
Amsterdam. Subsequently he was em- 
ployed by The Netherlands Trading 
Society and was stationed in the Dutch 
East Indies. He resigned to join the 
Royal Dutch Oil Company and_ in 
1900 became managing director of the 
Royal Dutch-Shell interests. 





Carney Heads N. G. A. A. 
Convention Committee 


Plans for the Eighteenth Annual 
Convention of the Natural Gasoline 
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Association of America have been 
placed in exceptionally good hands, ac- 
cording to J. A. LaFortune, Warren 
Petroleum Corporation, president of 
the association. The convention is 
scheduled for May 3, 4, and 5 at the 
Hotel Tulsa, Tulsa, Oklahoma. 

B. R. Carney, Shell Petroleum Cor- 
poration, Tulsa, has been appointed 
chairman of the convention program 
committee. Other members of the 
group are: E. L. Peck, Cities Service 
Oil Company, Bartlesville, Oklahoma; 
W. F. Fulton, United Gas Pipe Line 
Company, Houston, Texas; 5. ae 
Jarvis, Lone Star Gasoline Company, 


Dallas, Texas; G. W. McCullough, 
Phillips Petroleum Company, Bartles- 
ville, Oklahoma; Ray E. Miller, Han- 
lon-Buchanan, Inc., Tulsa, Oklahoma; 
and J. W. Vaiden, Skelly Oil Com- 
pany, Tulsa, Oklahoma. 

Present plans of the committee in- 
clude emphasis on manufacturing 
problems and a number of papers on 
plant design and improved processes 
are already scheduled. The economic 
position of the natural gasoline indus- 
try with reference to changes in motor 
fuel quality resulting from the ex- 
tended facilities of modern refineries 
will also be thoroughly reviewed. 
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REFLEX GAGES 


ABSOLUTELY 
RELIABLE 


for showing liquid levels in tanks, towers, stills, etc. Ideal 
for gasoline, kerosene, oil—no matter what the color of 


Easy to read because... 


Empty space shows 


WHITE 


Liquid level appears 


BLACK 


Dependable at high and low temperatures and pressures 
—that means effective protection to men and equipment. 


There’s a JERGUSON GAGE for your plant. 


Jerguson Gages are best 
By every real test. 


Write for Catalog 


JERGUSON GAGE & VALVE CO. 


89 FELLSWAY 
SOMERVILLE 


ARE 


MASSACHUSETTS 
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Axelson Sales Meeting 


Members of Axelson Manufacturing Company’s Califor- tribution problems were discussed. Zwerneman said this meet 
nia sales force recently met for a two-day session at the main’ ing was only one of a number scheduled for 1939, all de. 
plant in Los Angeles. Under the direction of Alvin Zwerne- signed to make Axelson’s service to the oil operators men 
man, California sales manager, various field services and dis- nearly complete and more far-reaching. : 


Beginning at the extreme left and reading around the circle are: Alvin Zwerneman, Ray M. Humphreys, M. Ray Conger, Howard F. 
Donley, Glynn Williams, Willard F. Goertz, Stanley Morrish, Clinton J. Huyck, Philip E. Humphreys, Howard Cowan, W. Harry Get- 
singer, William R. Jennings, Edwin F. Green, Milfred J. Parker, Abraham G. Haglund, Clayton E. Rose, Harlan S. Kelley, William H. 


Jackson, Elmer J. Phillips 


Guiberson ‘Executives and Employees Hold Annual Meeting in Dallas 
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Pes , 
Walter O'Bannon Con- 
structs Branch Plant 
The Walter O’Bannon Company, 
manufacturers of oil-pumping equip- 
ment, has recently completed the con- 
struction of a branch plant at 2500 
West Vickory Boulevard, Fort Worth, 


Texas. 





Henry Pullman to South 


America 
Henry Pullman of Baker Oil Tools, 
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Inc., Huntington Park, California, has | 


left for Toronto, Canada, from where 
he will go to New York. About March 
1 he will proceed by plane to South 
America, visiting the fields in Trini- 


dad, Venezuela, Colombia, Ecuador, | 


Peru, and the Argentine. 





Baker to Executive Post 
With Lucey Firm 





LOUIS WALDO BAKER 

Franklin E. Bernsen, president of 
Lucey Products Corporation, Tulsa, 
Oklahoma, has announced the appoint- 
ment of Louis Waldo Baker to the po- 
sition of assistant to the president in 
general charge of the firm’s oil well 
supply business. His headquarters will 
remain in Tulsa. 

Baker went to Tulsa in 1927 as a 
banker and joined the personnel of the 
First National Bank and Trust Com- 
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pany. He held that position until 1930 
when he became assistant to the treas- 














THAT 
NEXT WELL 


. . you plan to put on the pump can 
be a first-class nuisance, or it can 
go along smoothly, depending on 
how you equip it. We have made 
pumping equipment for 20 years 
—nothing else. We know the pro- 


JENSEN 


BROTHERS 


MANUFACTURING CO. 
.. +++ Coffeyville, Kansas 











urer of the Lucey organization. In 
1935 he was elected a vice-president of 
the supply firm and in December, 
1938, became a member of the board 
of directors. He now occupies the po- 
sition recently vacated by John A. 
Chapman who became associated with 
the Frick-Reid Supply Corporation. 
Baker is a native of Bridgeport, Il- 
linois. After completing his education, 
he became associated with the Farmers 
State Bank of Lawrenceville, Illinois, 
from which post he went to Tulsa 12 


years ago. 





ducers’ problems from two decades of 
personal contact and co-operation. 

So why don't you tell us about the well, 
and we'll tell you exactly what you can 
expect from the right JENSEN Unit. 
These jacks are not expensive, but they 
get the job done with less trouble and for 
less money than anything else yet devised. 


EXPORT OFFICE...136 LIBERTY STREET @© NEW YORK,NY. 

















Modern.. 


@ Link-Belt anti-friction roller and babbitted 
bearing transmission units and the complete 
line of Link-Belt positive drives—silent and 
roller chain drives, speed reducers, and variable 
speed transmissions—afford better ways of 
solving transmission problems. Among the re- 
sults you get are lower power consumption— 





less lubrication needs—the elimination of 


much of that day-in-and-day-out maintenance 
—and greater dependability. Send for catalog. 
Link-Belt Company, Chicago, Indianapolis, 
Philadelphia, Dallas, Houston, Los Angeles, 
New York, or any of our other offices, located 
in principal cities. 7518-A 
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Hilton Heads Sales Staff of 
Rector Organization 

Rector Well Equipment Company, 
Fort Worth, Texas, announces the re- 
cent appointment of L. D. “Lew” Hil- 
ton as sales manager. From Fort Worth 
he will cover the entire oil country, 
working with Rectorhead and Rector- 
seal representatives in active districts 
throughout the United States. 

With Cameron Iron Works since 
1930, until joining the Rector organi- 
zation, Hilton has had a wide experi- 


VLE 





Water Cooling Equipment 


prices have been reduced. 


The wide diversity of types, a few of 
which are shown here, permits the effi- 
cient, economical solution of any water 
cooling problem. It will pay you to call 
in your nearest Marley engineer what- 


ever your needs may be. 





The MARLEY Company 


New Models at 
New Savings! 
values Up! Prices Down) |" 


The Marley line for 1939 offers the 
accumulated advantages of the longest 
and broadest experience at building heat- 
transfer equipment plus important fea- 
tures developed during 1938 by a veteran 


research and engineering staff. Yet 


ence in the oil industry. Beginning in 
California fields he became field su- 
perintendent of Pan American Petro- 
leum Company in 1916, four years 
later he became associated with a syn- 
dicate engaged in townlot drilling in 
the Los Angeles Basin fields, during 
which time he represented the opera- 
tors and the Oil Division of the State 
Mining Bureau. He entered the equip- 
ment business in 1926, and has been 
responsible for the development of sev- 
eral well known products in wide use 
today. 


the .of ETE 
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FORCED DRAFT TOWERS 
For Refineries, Natural Caso- 
line Plants, Etc. 


INDUCED DRAFT 
TOWERS 


For Gas Com- 
pressor stations, 
Recycling Plants, 





PORTABLE 
UNITS 

| for Cooling Engines 

in Oil Drilling and 

Temporary Pump- 

ing Service. 







SPRAY TOWERS 


For Pipe Line 
Pumping Stations 
and Similar 
Services. 





SPRAY 


for Refineries 





a and Many 
\ pee, Other Kinds of 
Heavy-Duty 
= “ Service. 





Fairfax and Marley Roads, Kansas City, Kansas 
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C. W. Thornhill on South 
American Tour 

Chas. W. Thornhill, vice-president, 

Thornhill-Craver Company, Houston, 

Texas, left Miami, Florida, by plane 





CHAS. W. THORNHILL 


early in February, the first leg of an 
extended tour of South American fields 
that will require several months. The 
first stop was Barranquilla, Colombia, 
which country he will travel by air, 
water, and rail to reach all points of 
important activity, thence to Ecuador, 
Peru, and Chile. His schedule calls for 
his return to Maracaibo from the 
northern interior of the continent 
within two months and he then will 
proceed through eastern Venezuela to 
Port of Spain, Trinidad. Here he will 
be met by Mrs. Thornhill, who will ac- 
company him to Rio De Janerio and 
Buenos Aires, from which point Thorn- 
hill will fly to Patagonia, in the ex- 
treme lower section of the Argentine 


Republic. 
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of Emsco Will Con- 
ag so to Be Active 





E. M. SMITH 


E. M. Smith, founder and former 
president of the Emsco Derrick and 
Equipment Company, who recently 
disposed of his own and interests of 
others to the Youngstown Sheet and 
Tube Company for more than $2,500,- 
000, announces that he will continue 
to be active in the oil equipment in- 
dustry and will retain his many con- 
tacts with oil people throughout the 
world. 

For the present, ““E. M.” will be at 
E. M. Smith Company’s branch office 
at 1121 Rothwell Street, Houston, 
Texas, where the company maintains 
warehouse facilities with complete 
stocks of the full line of Grizzly prod- 
ucts for distribution to the Mid-Con- 
tinent and Gulf Coast oil fields. 





Smith Meter Company 
Builds New Plant 


The new plant of the Smith Meter 
Company has been completed at 5140 
E. Leneve Street, East Los Angeles, 
California, and is now occupied by the 
company, manufacturers of a complete 
line of rotary-action, positive-displace- 
ment type petroleum meters. 

The new structure is of steel and 
stucco construction. Scientifically im- 
proved artificial lighting is provided 
for use when needed and window lights 
and skylights of special glass give ef- 
ficient diffusion of daylight for the 
Precision work essential to the con- 
struction of Smith Meters. General of - 
fices and research division are housed 
in an adjoining two-story portion of 
the new building. 

In addition to this large new unit, 
the company will continue to maintain 
its meter laboratory at the old Fish- 
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[LINK-BELT 





burn Street address in Los Angeles, 
where, according to present plans, 
complete machine-shop facilities will 
be retained for the building of experi- 


mental meter models. 

The Smith Meter Company is a sub- 
sidiary of the A. O. Smith Corpora- 
tion, Milwaukee, Wisconsin. 





Order Your Subscription Now To Begin With 


THE SPECIAL ILLINOIS BASIN NUMBER 
To Be Published In March 


This issue will feature— 
Drilling Practices 
Producing Practices 
Secondary Recovery Methods 
Economics Involved in Well Spacing 
Refining Facilities in the Area 
Pipe Line Construction 
New Pipe Line Stations in the Illinois Basin 
Construction and Operation of Natural Gasoline Plants 


Subscription Rate—$2.00 Per Year 


THE PETROLEUM ENGINEER 
P. O. Box 1589 Dallas, Texas 
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Zz BRATING SCREEN 
for Reconditioning RotaryMud 





















@ The Link-Belt Screen is recognized 
as the most efficient and lowest cost 
method of effectively reconditioning 
rotary mud. Its many exclusive fea- 
tures, such as fine mesh stainless 
steel screen cloth, rubber cushioned; 
adjustable feed; enclosed vibrator 
unit; unitized collecting tank; self- 
contained drive, etc., have made it 
the screen preferred by most drilling 
. ; contractors and operators. Made in 
: two sizes for shallow, medium and 
deep well drilling. Send for Folder No. 1772. 

Link-Belt Company, Philadelphia, 
Houston, Dallas, Los Angeles, Indian- 
apolis, Chicago, New York. Dis- 
tributors in all fields. 7542 


‘LINK-BELT/4,a7img SCRE EN 
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? 
Wont You Admit 


.. IF YOU’RE A PRODUCTION 
MAN, that the important con- 
sideration with oil well pumps is 
not what they are made of, but 
whether or not they will put the 
oil in the tanks economically? 


You want results — and that’s 
where we fit into your picture. 


To get the results you're after 
we burn plenty of “midnight oil” 
designing and building O’Bannon 





pumps right—then spend days 
in the field testing them. 


pats why. Whee Wee _ Elected Johns-Manville H. M. Wall Elected Head 


O’Bannon Pumps, you are betting 








a | Vice-President Wall Rope 
O'Bannon Pumps not only Robert W. Lea, who has been elected At the annual meeting of Wall Rope 
raise your oil, but lower a vice-president of Johns-Manville Cor- Works, Inc., Harold M. Wall was 
your lifting costs! poration, manufacturers of building elected president of the company. Wil- 
ad materials and industrial products. Be- liam F. Wall continues as chairman of 
WALTER O’BANNON COMPANY fore taking the J-M post, in which he the board, and Waldo Reiner as secre. 

Tulsa Ft. Worth : . 
will be in charge of finance, Lea was tary-treasurer. 


‘@) é B A N | @) N | president of the West Virginia Coal and Harold M. Wall succeeds to the office 


Coke Company, of which he will re- held by his brother, the late C. Fred- 


main a director. erick Wall. 











Regan 121” Trade Literature 

















CiiMAx MOLYBDENUM, 500 Fifth Avenue, New York 
% A a R 0 oa T 7 Pp E City, has just issued a booklet on molybdenum steels suitable 
TYPE (G) for use in oil production equipment. It is primarily of interest 
to drilling contractors and others who come in practical con- 

TRAVELING BLOCK tact with alloy steels. 
. ery gaa Koprers Company, American Hammered Piston Ring 
7 a a Division, Baltimore, Maryland, has just issued the fourth 
Weight 9,800 Ibs. edition of its Engineer’s Piston Ring Handbook, a practical 
teed toed Copectiios) manual giving recommended types, specifications, and appli- 
ae cations of piston rings for machine designers and operators. 
oot The publication, which is handsomely bound, illustrated, and 
, printed, will be sent free upon request to designing or operat- 

Widthe: : ing engineers. 

' camer icone AN EvasoraTe NEw Brocuvre entitled, “The Sun Riss 
on an Advanced Nixon Surface Control Gas-Lift System, 
Your inquiry is invited. Ask has just been issued by Wilson Supply Company, Houston. 
for descriptive literature. See This new booklet describes certain advancements in the 
1939 Composite Catalog. design and operation of the system. It is comprehensive in its 


treatment of the system’s operation and success. 
A copy of the book may be obtained by writing Wilson 
Supply Company, Houston, Texas. 





California THE JARECKI MANUFACTURING COMPANY has a new bul- 
letin describing the Jarco Roller Pull Rod Carrier that ex- 
plains the construction and use of this carrier for supporting 





Mid-Continent Office—1502 Maury St., Houston, Texas surface pull rods in oil field service. Copies can be obtained 
Okla. and Kansas Rep.—Bovaird Supply Co., Tulsa and Wichita ae s ; : < ls 
New York City Office—17 Battery. G. R. Woods, Rep. by writing the Jarecki Manufacturing Company, !uls 








‘“ Oklahoma, for Bulletin No. 5. 
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de d S p ace Provided for Houston Show: | These & ADVANTAGES ecnlain | 

Adce* satety Work Will Be Featured | These 5 ADVANTAGES explain 
and concrete annex built adjacent to the Coli- ; . df me 

eo tom will provide a esr sditisionsd the superiority of the B M Ww 


ce that has been found necessary to accommodate the ex- Tex Type Working Valve 
ses at the 1939 Oil-World Exposition, to be held from 


24 to 29 This new building will have a floor space 1—Unexcelled for bad sand conditions; 



































April : - ; : 2—5 to 1 ; 
oli of 90,000 sq. ft. and is so situated that its main floor : » 5S pes cont meso Suis bandied: 
in : ; ; 3—Slippage is pr ll ; 
‘II be an extension of the main floor of the $1,337,000 Colli- oo bd nog ae - ie 
Ww ae ‘ 4—Minimum friction tube; 
eum that was completed last year. In addition there will be 2 - ig in the 
re 5—Runs xcepti on aus 
ground floor exhibiting area on the same level as the out- cag ar ots paeny Say Sena ee 
a ogee ° ura. . 
door exhibits. The greater facilities thus provided for the 
Ideal for common barrels. (For insert pumps use TEX TYPE Plunger 
1939 Show have enabled the sROmAGeRERt to contract more Fittings.) It is an assembly of a large number of Composition Rings 
for the previous exposition. separated by metal washers. In effect it is a grooved seal plunger, 
space than P made from rubber and fabric, which readily adapts itself to the tube 
in which it works. It has the advantages of both cups and metal 
plungers without the disadvantages of either. Complete data on re- 
quest. See our advertisement in the “Composite Catalog.” 
ad AT SUPPLY STORES SOMETHING NEW 
B-M-W Products are obtainable at If you have not read 
supply stores: @ TEX TYPE Plunger | bout the new B-M-W 
Fittings and Valves; @ ADMORE In- | TOWER TYPE BALL 
Rope sert Pump Anchors; @ NEILSON | & SEAT and the new 
Tools (Safety Sucker Rod Hooks, | 3-M-W Two-Way 
Was Tubing Hooks, Rod Elevators, Sucker NON-MAGNETIC 
Wil Rod Sockets, ete); @ BALLS and CrowN—we shall be 
u- SEATS (Made for every pumping glad to send complete 
an of service); @ ADMORE Liner Barrels; | “*'*- 
and @ COLLINS Belt Clamps. 
ecre- | 
| 
office 
Fred- 





Petroleum Industry Safety Engineers who have completed plans 
for Oil-World Exposition Safety Program and Meetings: J. J. 
Delahide, B. F. McDonald Company; H. B. Williams, Pan Ameri- 











can Petroleum Company; Ed G. Lenzner, general manager, Oil- 
World Exposition; J. B. McAtee, United Gas System; T. S. Maf- 





|| 
| 
——— 








| 
> fitt, Jr., Houston Oil Company; F. P. Werner, American Petroleum | 
. Company; G. M. Kintz, U. S. Bureau of Mines, Dallas; R. H. | 0) Nr NIGH NATURAL GAS ano 
Horde, Shell Petroleum Corporation; H. L. Rankin, Gulf Oil Cor- {or > yea 
York poration; Vic Hayslip, Humble Oil and Refining Company; and | eye" BUTANE-PROPANE 
table C. A. Miller, The Texas Company | 2 / fi £ . 
on The importance of safety work will be an outstanding fea- | G / 
= ane of Ge exposition. An extensive program covering the | ENSIGN Natural Gas Carbure- For oil well drilling, servie- 
various phases of safety practice that are achieving such ex- | _ ; ; ic: dealin dei Maaaaiali 
' cellent results in field and plant will be given in the Conven- | Squipmest hes proved te a ‘ — i “. 
Ring : = : : -4.. | superior quality and efficiency —, SS Se ee Cae Oo 
ia tion Hall of the Coliseum on Thursday, April 27, and Friday, | P anaes are ENSIGN-equipped! 
tical April 28, and will bring to the thousands of oil men in at- | in the Oil and Gas industries 
pli tendance speakers of authority from various parts of the | for years. 
aa country. This program will include not only technical and | The superiority of ENSIGN 
, and practical discussions on safety practices but will also provide | Eaui stan —_ 
erat interesting demonstration work and display of safety equip- | ws 
ment. ‘ | of Butane-Propane fuels (a 
Rises As a means of furthering the education of petroleum engi- | rN recent dovelep- 
em," neering students, a program of student papers also has been | nay & Oe a gee 
ston. arranged for presentation at the exposition. Ed G. Lenzner, 
a the general manager of the Oil-World Exposition, has advised | 
in its that the exposition management is providing cash prizes for | 
rie the best papers read at this meeting, which will take place | 
in the Convention Hall of the Coliseum on the evening of | 
Wednesday, April 26. 
 bul- The Student Program will be under the supervision of a 
t a sub-committee of the drilling and production committee and 
rting consists of Professors Howard E. Degler, University of TRANSPORTATION DRILLING 
ained Texas, chairman; Benjamin C. Craft, Louisiana State Uni- | 
Fulsa versity; J. H. Pound, Rice Institute; Harry H. Power, Uni- ENSIGN Scabies | 
versity of Texas; and Harold Vance, Texas A. & M. College. | 
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the completed trench—time, labor, invest- 


or shallow. 


We will be glad to show you how our fig- 
ures work out on your particular kind of 
job. Investigate Buckeye Ditchers before 


BID THE 
Buckeye 
» WAY , 

ask for our 
operation data 


before you 
bid 





you buy ditching equipment this year. 


THE BUCKEYE TRACTION DITCHER CO. 
FINDLAY, OHIO, U. S. A. 


DOW 





goes your wrench 
expense with the 
rugged guaranteed RIF3ID. 





No housing repairs 
with this famous all- 
alloy pipe wrench— 
and that means prac- 
tically no wrench 
upkeep expense at 
all. Bend pipe with a 
RIBEID, twist it — 
youwon’tharmthehous- 
ing. Adjusting nut won't 
bind, always spins easily in 
all sizes, 6” to 60”. Sureac- 
tion jaws of chrome molyb- 
denum, handy pipe scaleon 
full-floating hook jaw, heel jaw 
replaceable. Powerful comfort- 
grip I-beam handle — a safe effi- 
cient wrench in any use or emer- 
gency, as millions of users can tell 
you. Made also in End Pattern for 
pipes against flat surfaces. For real 
wrench satisfaction and economy, 


buy RIBEID at your Supply House. 
THE RIDGE TOOL COMPANY, ELYRIA, O. 


ed 2 | 9-298 





Profit from 
Ritaib> 
economy 
in 1939! 
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ment, depreciation, operating and main- | 
tenance expense. Such a test leads log- | 
ically to the purchase of a Buckeye for jobs | 
that call for trench narrow or wide, deep | 








MEETINGS 


California Natural Gasoline Association — March 2, 
Building, Los Angeles, Cal:fornia. 








Indiana Independent Fetrcleum Association, Spring Cony 


| and Refiners’ and Suppliers’ Exhibit—March 14, 15, and 16 Hotel 


| District—March 16 and 17, Plaza Hotel, San Antonio, 


THE FINAL TEST 
of o DITCHING MACHINE | 


| 24, Oklahoma City, Oklahoma. 
comes when you figure the total cost of | : 


Severin, Indianapolis, Indiana. 


American Petrcleum Institute Division of Production, Southwesi 


Texas, 


Western Petroleum Refiners Association, Annual Meeting—Marc, 
20, 21, and 22, Plaza Hotel, San Antonio, Texas. 


American Association of Petroleum Geologists—March 22, 23, and 


American Chemical Society—April 3, 4, 5, 6, and 7, Baltimore 
Maryland. ‘ 


American Petrcleum Institute Division of Production, Eastern Dis 
trict—-April 4 and 5, William Penn Hotel, Pittsburgh, Pennsylvyanig, 


American Petroleum Institute Division of Production, Pacific Cogg 
District—April 11, Biltmore Hotel, Los Angeles, California, 

American Petroleum Institute Division of Production, Mid-Continen; 
District—April 18 and 19, Skirvin Hotel, Oklahoma City, Oklahoma 


Oil-World Exposition—April 24, 25, 26, 27, 28, and 29, Houston, 
Texas. 


Petrcleum Industry Electrical Association—May 3, 4, and 5, Rice 
Hotel, Houston, Texas. 


Petroleum Electric Supply Association—May 3, 4, and 5, Houston, 
Texas. 


Natural Gasoline Association of America—May 3, 4, and 5, Tulsa, 
Oklahoma. 


American Petroleum Institute, Mid-Year Meeting—May 15, 16, 17, 
and 18, Roosevelt Hotel, New Orleans, Louisiana. 


Pennsylvania Grade Crude Oil Association—June 15 and 16, Hotel 
Hershey, Hershey, Pennsylvania. 


American Society for Testing Materials, Annual Meeting—June 
26, 27, 28, 29, and 30, Chalfonte-Haddon Hall, Atlantic City, New 
Jersey. 


International Petroleum Exposition—May 18, 19, 20, 21, 22, 23, 24, 
and 25, 1940, Tulsa, Oklahoma. 





Mission Representatives Assigned New 
Territory 


Allan Nelson, formerly having his headquarters at Tyler, 
Texas, from where he served as the Mission Manufacturing 
Company representative for East Texas, has recently been 
transferred to Oklahoma City, phone number 8-7612. From 
there he will serve Kansas and that part of Oklahoma north 
of Ada. 

Fred S. Price, representative for the Mission Manufacturing 
Company, having headquarters in Wichita Falls, Texas, phone 
number 8006, will serve in addition to his present territory, 
that part of Oklahoma south of Ada. 





Oil Well Drilling Company Moves Offices 


The Oil Well Drilling Company has moved its offices from 
the Liberty Bank Building to 606 Field Street, Dallas, Texas. 
G. C. Conrad is president of the company and W. E. Cum 
ningham secretary. 
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Book Revi 
Modern Plastics, Third Annual Handbook, Catalog, and 
WATER CANS | Directory Number. Published by Breskin and Charlton Pub- 
| lishing Company, 122 East 42nd St., New York. 304 pages, 
OR OROM PEE EME | October, 1938. Price, $2.00. 
: . This issue of Modern Plastics includes a review of the most 
hwesi _ a 5 GOTT EEE? OF Se neNee) recent developments in plastic materials, processes, processing 
wey ee equipment, and products, and a discussion of the different 
: long periods, protected from impurities = P f | tj per ae oie pean aD \ din onal 
Mere 5 and eniiie-< tae tie tems | types of plastics, their principal characteristics, and the opti- 
eer |. netng Sait Uimvelite ten, diame mum methods of processing. The refinery technologist should 
built to withstand rough usage. GOTT find some useful ideas therein. 
ang Water Coolers have extra large covers a a 7 
* Py ont « hee | Practical Oil Geology, by Dorsey Hager. Published by 
imote, Cuaee erga 2 McGraw-Hill Book Company, Inc., 330 West 42nd St., 
mmpytee oak New York. 5th edition, 466 pages, 1938. Price, $4.00. 
Store has them, get : a : f : 
n Dis. one today! The last previous edition of this work was published in 
ania, ode in 1a 3 a 1926. Improvements in geophysics and petroleum engineering 
me a since that time have necessitated changes and additions. Two 
wy Viner aie new chapters have been included, one pertaining to geo- 
H. P. ere) Co. - corr wares coo physics and one to paleontology. The number of references 
finent WINFIELD, KANSAS joe ae added to the bibliography seems disproportionately small. 
homa, Nevertheless, this edition surpasses in usefulness the earlier 
PURE DRINKING WATER ALWAYS HANDY ditions 
e s. 
aston, , o # 
Pipe Corrosion and Coatings, by Erick Larson. Published 
Rice | by American Gas Journal, 53 Park Place, New York. 460 
With both Flow Control and | | pages, 1938. Price, $2.50 
' p C IR lat In this volume are collected, coérdinated, and explained in 
mm, ressure-Control Regulators understandable terms the various theories of corrosion and 
this Valve is APPROVED | | °f pipe protection. ' 
Tulsa, The object throughout the book has been to explain 
theory in a way that the average operator could understand; 
The V-port gradual-opening to show how theory should be applied in practice, and to 
5, 17, valve here shown is thor- outline specific procedure for determining the corrosiveness 
oughly dependable with flow . 0% prdirn eg — surveys of pipe lines, and for 
-_ controllers and instrument- wae © - 
a 
type auxiliary-controlled | ek ' . — 
Sit site sa ; y “sh | U.S. S. Carilloy Steels. Published by the Carnegie-Illinois 
New pressure regulators and wit Steel Corporation, 208 South La Salle St., Chicago, Illinois. 
many other forms of refinery 214 pages, 3 charts, 1939. Price $1.00. 
equipment. Has many appli- | This book includes a study of the hardening of steel, based 
in cations also in other indus- | — _ — oe behavior. It —s — 
sti, Dieta Cox chines diene | plete handbook on alloy steels. It contains a list of steel- 
seson ¥2cer ‘ aa ee ini | making elements, their commercial uses, their effect in steel, 
Ww ; action (c ee | and the types of steel containing them. There are complete 
MOTOR VALVE pressure) or indirect action | lists of SAE alloy steels, their analyses, and some of their 
| (opened by diaphragm pres- | commercial applications. 
yler, sure). Sizes 1/,-inch up, all Chapters on the iron-carbon diagram and its use for hard- 
ring with ample diaphragm area | ening and annealing operations, heating practice and heating 
been : Pe, fen furnaces for hardening and annealing, and quenching prac- 
‘rom to give positive unfailing tice and the physical properties of different grades of alloy 
orth response. steels after quenching in various ways are included. 
: 
ring 
se The CHAPLIN- FULTON MFG.CO. | G. E. Everett to A. P. I. Statf 
tory, G. E. Everett, head of the public relations department of 
28-40 Penn 16-0 Geon:tnc PITTSBURGH,PA. | the Western Petroleum Refiners Association, left Tulsa for 
New York on February 10 to join the public relations staff 
em | of the American Petroleum Institute. 
ces [Pern ee, | Everett has been with the refiners’ association since 1936 
from ) | after having been secretary of the Low Cost Roads Associa- 
exas. Renew Your Subscription Now ) _ tion in Kansas City, which was organized as a subsidiary of 
un- the W. P. R. A. to promote greater use of asphalt and road 
EE Ae. _ oil for highway building. 
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aBERCROMBIE 


RED BALL 
CUTTING SERVICE 

















The well: Pan American-Barnsdall’s Community B-2. The men (left to right) E. R. Turner, general manager, and Ira Walker, district 
Superintendent, Pan American; C. P. Necessary and Clyde Long, tool pushers; and Bob Prentice, Abercrombie RED BALL Cutting Service. 


We got a tough one when we were called on this Valen- DEPTHS OF 
tine, Louisiana, job . 4Y,"" drill pipe stuck “tighter’n a THE 20 CUTS: 
drum’ from 2353 feet to 9045 feet. 2353’ 6982" 


Bob Prentice, RED BALL Cutting Service Operator sta- peed a 
tioned at Houma, Louisiana, washed over and made 20 cuts 9651’ 7773" 


(note depths at right) averaging 334 feet per cut, or a total 4261‘ 7986’ 


of 6692 feet . . . and had the hole cleaned to bottom in 27 pend rene 
days. It's an example of the many holes saved for successful 5728 8618" 


completion regularly by this proven cutting service, despite 6214" 8829" 
the handicaps of today’s extreme depths. 6643" 9045" 


Abercrombie Outside Cutter, shown at 
right, feeds the knives smoothly into the 
cut automatically by screw feed propelled 
by rotation of the tool, preventing goug- 
ing. There is no upward strain on the 
cutters. 








THERE’S A RED BALL OPERATOR NEAR YOU 











